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FURTHER NOTES ON THE IDENTIFICATION OF THE ANTI- 
MALS AND PLANTS OF INDIA, WHICH WERE KNOWN 
TO EARLY GREEK AUTHORS. By V. BALL, M.A, F.R.S., 
Director of the Science and Art Museum, Dublin. 


[Read May 23, 1887. ] 


N the present communication I propose to deal—but by no means 
exhaustively, and perhaps not finally—with some further infor- 
mation which I have acquired in support of the identifications given 
in my original Paper! on this subject. While I have seen no reason to 
change or alter any of the identifications, I believe it may assist in 
their general acceptance to lay before the Academy the further evi- 
dence in support of them which is contained in the following pages. 
Although it is perhaps scarcely necessary to emphasize the im- 
portance of, nor to specify the advantage which is to be derived from, 
the application of a scientific method to the analysis of these old 


myths, still I cannot but refer to the remarks by the late Professor 


Rolleston, in which he condemns the sneers with which attempts to 
preserve the unities of time and place in faunas have been met in some 
quarters. And many naturalists will doubtless concur in his remark, 


1 These Proceedings, 2nd Ser., vol. ii., p. 513 (Pol. Lit. and Antiq.), and re- 
published in the Indian Antiquary, Bombay. 
R. I. A. PROC., SER. III., VOL. I. B 


ate 


2 Proceedings of the Royal Irish Academy. 


that ‘‘it is rare, indeed, to find a writer of the classical period mak- 
ing blunders in the way of putting animals into places in which 
they never were found, except in connexion with the circus of olden, 
and the menagerie of modern times, which are so rife in all but our 
very best modern authors.” 


MAMMALS. 
Tue Marrrxnora (Maprtiydpas, Avdpodpayos). 
felis Tigris, Linn.—The Tiger. 


The identification of the martikhora with the tiger, in the previous 
Paper, where it was pointed out that the scorpion-like characteristics 
could readily be explained by the presence of the sharp horny appen- 
dage on the extremity of the tail in the Felide, has led me to note, 
among other curious facts in that connexion, that the “‘ old Assyrians (as 
pointed out by the Rev. Mr. Houghton’) seem to have noticed the horny 
process (on the tail of the lion) which is now and then figured, though 
with exaggeration, on the marble slabs.” The same author states, 
however, that classical authors make no mention of it when speaking 
of the lion lashing himself with his tail when angry. The ingenious 
suggestion, that the natural function of the sharp point was to rouse 
the animal to fury is, therefore, probably of no great antiquity, and 
has, so far as I am aware, nothing else to commend it. 

I may state that I recently took advantage of the delicate state of 
health of one of our lionesses in the Zoological Gardens to examine this 
structure, and found it to be hard and sharply pointed, but quite con- 
cealed from view by the hair at the extremity of the tail. 


Tue Kroxorras, or Kynotyxos (Kpoxorras, KuvéXv«os). 
Hyena crocuta.—The Spotted Hyena. 


Ktesias states that the srokottas, which was identified as above in 
the previous Paper, occurs in Ethiopia. Now, although Ethiopia, it is 
believed, sometimes stood for India with the Greeks, it appeared in this 
case that if the identification was correct Ethiopia must here mean 
Africa, as the spotted hyena was not known to occur or to have occurred 
out of that geographical region. Quite recently, however, presumably 
pleistocene remains of the animal have been identified by Mr. KR. 


2 Natural History of the Ancients, p. 107. 
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Lydekker* among the bones of various animals obtained in the caves 
at Billa Surgam, in Karnul in the Madras Presidency, where remains 
of the Cynocephalus, or dog-faced baboon of Africa, which is now 
extinct in India, were also obtained. 

It is just conceivable that the spotted hyena may have survived in 
India into the prehistoric period ; but the matter is rather of passing 
interest than importance, as there appears to be no necessity for de- 
monstrating that, in this instance, Ktesias really meant India, as was 
supposed by Lassen, who identified the rokottas, I believe incorrectly, 
with the jackal. 


Tue Grrypnon, or Grirrin (Iv). 
Canis. domesticus, var. Tibetanus.—Tibetan Mastiff. 


All the additional information which has been acquired confirms 
the supposition that the original idea of the griffin was suggested by 
the Tibetan mastiffs which guard the houses and diggings of the gold 
miners now, as they, in all probability, did in the time of Herodotus 
and Ktesias. 

I am enabled to exhibit an illustration of the griffin in the Ortus 
Sanitatis,* as it was developed by the fancy of Atlian, and side by side 
with it a photograph of the Tibetan mastiff, which is now in the 
Zoological Gardens. Both, it will be observed, exhibit even still some 
points in common, especially as regards the massive limbs, and “ claws 
like a lion’s.”’ 

Among superadded myths in connexion with the griffins, we are told 
that some of the tribes of Northern Asia consider that the horns of the 
Tichorhine rhinoceros, which are there found in a semi-fossil condition, 
were the talons of gigantic birds, and that MM. Ermann and Midden- 
dorf suppose that their discovery may have originated the account 
of the griffins by Herodotus. This theory of its origin is now, per- 
haps, scarcely necessary. 

Since the above was written, Mr. Howorth’s work on the Mammoth 
and the Flood has come to hand. In it he devotes several pages to 
the stories about the horns of the Tichorhine rhinoceros, and argues 
that the myth of the griffin was founded on the discovery of its re- 
mains in Northern Asia; but I think it possible that the myth about 
the griffins may have been older than the theory as to the nature of 
the horns. Be that as it may, the description by Ktesias was, I main- 
tain, founded on the dogs. 


3 Records, Geol. Survey of India, vol. xix., 1886, p. 120. 
4 De Herbis, Animalibus, §c., De Avibus, cap. lvi. 


4 Proceedings of the Royal Irish Academy. 


REPTILES. 
THe SxKorex (3x7). 


Crocodilus biporcatus, vel Garialis gangeticus.—The Crocodile,® or the 
Garial. (The Gavial of authors.) 


When I made the suggestion that as in other cases Ktesias had, 
with reference to crocodile oil, combined information about what were 
in reality two quite different subjects, I was unaware that the same 
explanation had already been made by a previous writer. In his valu- 
able essay on ‘‘ Karly Asiatic Fire Weapons,”’ General Maclagan, R.E., 
has pointed out® that to crocodile oil—a recognized Indian medicine— 
Ktesias had apparently attached the attributes which properly belong 
to the Punjab petroleum, thus explaining the inflammability of the oil 
and its use in warfare, as the material for fireballs for setting cities 
on fire. Ido not doubt, therefore, that this explanation will find a 
ready acceptance, and I venture to hope that similar acceptance will 
be given to many of the other suggested identifications, when the 
evidence upon which they are based has been fairly weighed. 

In the present communication I give another example of a com- 
bined story in the case of the parebon tree, having been enabled to 
trace the origin of the properties attributed to its juice to the well- 
known characteristics of a distinct plant. 


INSECTS. 
Honry (MeAt). 
Apis dorsata.—Bee. Bhaunra, Hin. 


When explaining Ktesias’s mention of ‘‘a certain river flowing with 
honey out of a rock, like the one we have in our own country,” by the 
fact that wild bees are found in the rocky gorges of some Indian rivers, 
and that their honey is much sought after by the natives, I omitted 
to mention that the same explanation would apply to the words of the 
Psalmist : ‘‘ He should have fed them also with the finest of the wheat, 
and with honey out of the stony rock would I have satisfied thee.”’ 


5 It has been urged as an objection to this identification, that Skolex, literally 
translated, means‘ worm.’ To this I reply that the same zoological classification 
has sometimes also been applied to poor humanity. 

8 Jour. Asiat, Society, Bengal, xlv., pp. 50-61. 
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This explanation may have suggested itself independently to others, 
and certainly did so to Forbes,’ who further remarks that the brooks of 
honey and butter mentioned by Zophar, in the book of Job, probably 
referred to liquid honey from wild bees and ghi, or clarified butter. 
The habits of the wild bees, it may be remarked, appear to be the 
same in Judea as they are in India. 


ELEKTRON (“HAexzpov). 
Coccus lacca.—The Lac Insect and its Products, Shell-lac and Lac Dye. 


The identification in the former Paper of the Indian elektron and 
the dye associated with it, as described by Ktesias, shows that there 
were really four substances to which the term was applied by classical 
authors, the other three hitherto only recognised being, as enumerated 
by Mallin‘—1, glass; 2, a metallic alloy; and 3, amber. 

When combating the vague suggestion that the red dye was pro- 
duced from cochineal insects, I stated that the latter did not occur in 
India, whereas it would have been more correct to say, were not in- 
digenous to India, since, as a matter of fact, both they and the cactus 
were introduced into the country many years ago ;° and itis also known 
that they were introduced into Batavia.!° Sir A. Burnes mentions 
cochineal (prepared) as being an import into India by way of Cabul. 

The recently-published Anglo-Indian Glossary by Colonel Yule and 
Mr. Burnell contains a number of interesting and quaint extracts from 
early writers on the subject of Indian lac.” 


Tue Dixartron (Ackapov). 


Scarabeus sacer, Linn.—The Dung Beetle. 


I am indebted to Professor Mir Aulad Ali for the statement that 
there is an Arabic word, z¢kairon, which may, perhaps, be connected 
with the above: it means ‘ concealer,’ and might very aptly be applied 
to the beetle, which spends so much of its time in burying pellets of 
eattle-droppings in which its eggs are deposited. 

In Houghton’s Natural History of the Ancients there is some 
interesting information regarding the scarabeus of Egypt. 


7 Oriental Memoirs, vol. i., p. 32. 

8 Mineralogie Homerique, p. 49. 

9 Pennant, View of Hindostan, vol. ii., p. 97. 
10 See Biervillas’ Voyage, vol. ii., p. 128. 

11 Page 380. 


6 Proceedings of the Royal Irish Academy. 


PLANTS. 


Honey From Canes CALLED Suear (MéAr 76 Kaddpivov 76 Neyopevor 
cayap). 
Saccharum officinarum, Linn. 


With reference to the suggestion made in the previous Paper, pp. 
330, 335, that the ‘‘ stones, described by Strabo as being dug up in 
India, which are of the colour of frankincense, and sweeter than figs 
or honey,’’ were sugar-candy, it may be of interest to state, that Babar, 
in his ‘‘ Memoirs,’ referring to a period about a.p. 1504, says that 
‘the commodities imported into Cabul from Hindostan are slaves, white 
clothes, sugar-candy, refined and common sugar, drugs and spices.” 


Tue Inpian ReEp (Kéddapos ’Ivoikds). 
Borassus flabeliiformis, Linn.—The Palmyra Palm. 


‘When identifying the ‘‘ Indian reed”’ of the Greeks and Romans with 
the Palmyra palm, instead of with the bamboo, as it has generally been 
by previous writers, I stated, in addition to the arguments upon which 
that opinion was formed, that the Sanskrit name for the palm was frina- 
raja, or ‘king of the reeds,”’ from which the Greeks very possibly derived 
their idea as to the nature of the plant. But, as regards the possible 
size to which a bamboo may grow under favourable circumstances, 
some further remarks are now called for. Colonel Yule (Anglo-Indian 
Glossary) states that an effort to procure the largest obtainable bamboo 
in Pegu, in the year 1855, yielded one of only a little over 10 inches 
in diameter; and recently, in the Colonial Exhibition, the largest in 
the collection I found to be just 10 inches in its maximum diameter, 
being somewhat compressed in section. | 

However, Professor Heeckel, in his account of his visit to Ceylon,'* 
speaks of bamboos in the Botanic Gardens 1 to 2 feet thick, the 
precise meaning of which is exemplified by the addition that a child 
of three could therefore stand inside one section of the main stem. 
There is, moreover, the authority of Clusius, quoted by Colonel Yule, 
that he had seen two great specimens in the University at Leyden, 
30 feet long and from 14 to 16 inches in diameter. 

Such monsters may occur under favourable circumstances in 
Ceylon, just as Heckel also describes Arabian palms, which in Ceylon 


2 Erskine, p. 1388, and Sir A. Burne’s Cadool, pp. 79 and 84. 
13 4 Visit to Ceylon, translated by Clara Bell, p. 136. 
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have grown to sizes unknown in their native country ; but as regards 
India, I have in vain sought for evidence of the largest species of 
bamboo ever exceeding 10 inches in diameter. It is Bambusa arun- 
dinacea, but the Dendrocalamus giganteus of Penang is said to attain 
to 12 inches. (See Note added in the Press, p. 9.) 

Acosta is sometimes supposed to be responsible for renewing a form 
of the story as it was first told by Herodotus. Paludanus, in his anno- 
tation to Linschoten,'* quotes him as follows :—‘‘ Of the tree or reede 
called bambus, some of the Indians make scutes, or little skiffes, 
wherein (should be whereon) two men may sitte, which they doe 
not altogether make hollow within, but leave two knots of parti- 
titions uncarved. In (should be on) these seutes the Indians sit 
naked, at ech end one, crosse-legged, and in ech hand an oare where- 
with they rule the boate, and drive her swiftly against the streame, 
specially in the river called Cranganor; and they are of this opinion 
that those scutes are never overturned by the crocodiles, although they 
come about them, as others are—but for these it was never heard of.”’ 

A correct version of Acosta’s original passage in ‘‘ Tractado,” p. 296 
(1578), will be found in the Anglo-Indian Glossary, by Colonel Yule 
and Mr. Burnell. 

The following, which is probably derived from the same source, 
namely, Acosta, and should not, perhaps, be regarded as an original 
observation, occurs in Mandelslo’s travels :'’“—‘‘ These canes are so big 
that the Indians cleave them to make boats, leaving a knot at each 
end, whereon / they sit to guide it—one before, another behind—and 
use this sort of boat the rather, for that they are persuaded crocodiles 
bear a respect to the mambu (i.e. bamboo) and never hurt the boats 
made of this cane.” 

It seems to be probable that this comparatively modern (16th cen- 
tury) version of the story arose from bamboos being used as buoyant 
cylinders, and for this purpose the partitions at the nodes would not 
be removed. It appears to have been the custom for two natives to 
seat themselves astride on such cylinders, at either end, and some of 
the translators of Acosta seem to have given a complexion to the 
statements made by him which was not intended. A translator or 
annotator striving to make his author intelligible might naturally fall 
into such a mistake with the best possible intentions. 


14 Voyage of Linschoten, Hakluyt Soc., vol. ii., p. 58. See also Pennant’s 
View of Hindostan, vol. i., p. 148. 
Job. 1, p. 120. 


8 Proceedings of the Royal Irish Academy. 


As the men’s legs dangled in the water, just as do those of men 
who cross rivers on inflated skins or mussacks, the reference to croco- 
diles becomes intelligible; and it is possible that the cylinder of 
bamboo might have some deterrent influence upon them, as it might 
seem to be a trap. 

Of course the connexion with the story by Herodotus is not really 
very close, as his, I think, certainly referred to boats made of the palm. 


THe Pareson TreE (Ilapyfovr). 
Ficus religiosa, Linn.—Pipal, Hin. Bo, Sansk. 


In my identification of this tree, I omitted to pomt out that the 
Ficus religiosa is the bo tree of the early Buddhists. It was therefore 
one which would naturally have been brought under the special notice 
of the Greeks. Moreover, it seems probable that in the name parebon 
we have incorporated the Sanskrit name bo; and this seems a more 
probable derivation than that it is from popul, or pipun, as it is 
sometimes pronounced. 

The famous bo tree of Ceylon, described by Sir Emerson Tennent 
and many others, was planted in 288 B.c., and is undoubtedly the 
oldest existing vegetable with a recorded history. 

Lhe ascription to the juice of the parebon tree, by Ktesias, of the 
property of thickening water or wine when dropped into them, was, 
possibly, an error; but there is a plant in Ceylon which possesses the 
property in a remarkable degree. It is the bakatoo, or Pedalium murex 
(Nat. Ord. Pedaliaceze), of which Sir Emerson Tennent’ has written 
as follows :—‘“‘ If bits of the stem, leaves, and roots, be mixed for a few 
seconds in milk or water, the liquid turns thick and mucilaginous ; so 
much so, that water in this state can be raised by the hand several feet 
out of a basin, and let fall back without noise ; and this without impart- 
ing any colour, taste, or smell to the fluid, which returns to its natural 
state in about ten or fifteen minutes afterwards. The Singhalese take 
advantage of this peculiarity of the bakatoo to thicken the milk sent 
round to Europeans.” 


[ Norz ADDED IN THE Przss. 


16 Ceylon, vol. u., p. 613. 17 Op, cit., p. 160. 
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Note ADDED IN THE PRESS. 


Dr. E. P. Wright, in the discussion that followed the reading of 
this Paper, mentioned that at Mahé in the Seychelles, the D. gigan- 
teus grew under very favourable circumstances, but that he had 
never known the stems to exceed 10 or 11 inches in diameter; and 
while this Paper has been awaiting publication I have availed of 
the opportunity of transmitting an inquiry on the subject, through 
Mr. F. W. Moore, to Dr. Trimen, Director of the Botanic Gardens at 
Peradeniya, who has replied, that the diameter of the culms of Den- 
docalamus giganteus (or, possibly, D. Brandisi), which is the largest 
species in the Gardens, does not exceed 93 inches He adds, that there 
is a very large species in Japan, which may reach a larger size. 

Having communicated this fact to Professor Heckel, he has replied 
as follows :—‘‘I cannot doubt that the statements of Dr. Trimen, 
regarding the size of the Bambusa at the Peradeniya Gardens are 
perfectly correct, and that my own estimations (in the Ceylon letter) 
are too high, due to my mistaken note.’ Hence, I think, it may now 
be fairly concluded that definite evidence of the diameter of the stems 
of any species of bamboo in India or Ceylon, exceeding about 10 inches, 
does not exist. 


tora 
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ON A NEW METHOD OF OBTAINING THE CONDITIONS 
FULFILLED WHEN THE HARMONIC DETERMINANT 
EQUATION HAS EQUAL ROOTS. By FRANCIS A. 
TARLETON, LL.D., F.T.C.D. 


[Read NovemBer 14, 1887.] 


Tue harmonic determinant possesses a peculiar interest, both on ac- 
count of the importance of the physical problems with which it is 
connected, and also because it is associated with the names cf some 
pre-eminently great mathematicians. 

Lagrange, in the Mécanique Analytique, shows that the small oscil- 
lations of a system whose position is determined by » independent 
variables depend on the solution of an equation of the n™” degree. 
This equation in its most general shape is of the form 


Pu —-Afn pi2—-Afia-- > Pin —Afin 
Piz — Afiz P22 = d fo » 2° Pon — fon 


Pin a Nf in ole epre/7 ©) ee) "le (0 Pann a Afnn 


The determinant which enters into this equation is called the har- 
monic determinant, as each root of the equation corresponds to an 
oscillation which all the variables of the system complete in the same 
time. 

Lagrange appears to have been but slightly acquainted with the 
properties of this determinant, and, as is now well known to mathe- 
maticians, was mistaken in reference to the consequences which result 
when the equation above has equal roots. Laplace fell into the same 
mistake as Lagrange, and Dr. Routh of Cambridge has the honour of 
being the first to point out the error of the great French mathe- 
maticians. 

It would, however, have been scarcely possible for this error to 
have remained much longer undetected. Looked at from the physical 
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standpoint, Lagrange’s solution in the case of equal roots was readily 
seen to be incorrect, by taking the extremely simple case of a particle 
disturbed from the lowest point of the internal surface of a smooth 
sphere; whilst on the purely mathematical side the increasing know- 
ledge of Higher Algebra soon led to a complete acquaintance with the 
properties of the harmonic determinant. 

It is strange that, nevertheless, no simple investigation of the con- 
ditions fulfilled when two or more roots of the equation in A become 
equal has been given, so far as I know. 

The subject is discussed in Salmon’s Higher Algebra, as well as in 
Thomson and Tait’s Natural Philosophy; but in each of these works, 
especially the latter, it presents considerable difficulty to the student. 
Burnside and Panton on this matter have not, I believe, added any- 
thing to what is to be found in Salmon’s Higher Algebra. In William- 
son and Tarleton’s Dynamics, a mode of investigation obscurely indicated 
by Thomson and Tait is fully developed; but this method, though not 
very difficult, is highly artificial in its character, and was adopted in 
the Dynamics, merely on account of the length and difficulty of the 
other known methods of investigation. 

A special case of the more general problem occurs in finding the 
conditions fulfilled by the general equation of the second degree when 
it represents a surface of revolution. The mode in which this question 
is treated in Salmon’s great work throws but little light on the general 
problem. A less special mode of investigation can easily be given as 
follows :— 


The equation of a surface of the second degree, referred to its axes, 
is of the form 


Af? + Bp + OC = K. 
Before transformation, the origin being the centre, it was of the form 
Ol = HG 
Ifwe put V=£+77+2, the discriminant, A, of U-AV is 
(4 —)(B-A)(C—-d). 
If the surface be one of revolution, 4 = B, and the equation A = 0 


has equal roots, the value of the double root being 4. 
In this case U- AV =(C-A)@, and therefore U- AV isa 
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function of the single variable &. Hence, when the single equation 
€=0 is fulfilled, we must have 


aU ave av aV aU aV 
a gS —-A—=0. 
dy a dy Ch a a dz 


—= Sot ES 9 


dx da 


Hence, again, if 4 be a double root of the equation A = 0, these three 
equations can be satisfied by one of the variables, the other two re- 
maining arbitrary. If the general expression for U be 


ax? + by? + cz? + Qlyz + 2max + 2nzy, 


we have, then, the system of equations obtained by equating to zero 
every single fir st minor of the determinant A, or 


a-rX nm 
nm b-A 1}, 
m b e-A | 


where A is a double root of the equation A = 0. 

At first sight it would seem that this method of investigation might 
be extended ; but if we assumed in general, as is assumed in the par- 
ticular case above, that two quantics of the second degree could 
always be transformed, one into a sum of squares of the variables, the 
other into a sum of squares of the same variables multiplied by con- 
stant coefficients, we could show, in the same manner as above, that 
any two conics which touch must have double contact. For, if they 
touch, the equation got by equating to zero the discriminant of U-AV 
(U=0, and V=0, being the equations of the conics) must have equal 
roots, in which case, as shown above, if 4 be the value of the double 
root, U- AV must be the square of a linear function of the variables ; 
whence the conics must have double contact at the two extremities of 
the line represented by equating this linear function to zero. The 
absurdity of this result shows that we have no right to assume without 
proof the possibility of the transformation in question. 

Enough has been said to lead us to conclude that the problem before 
us possesses a considerable amount both of interest and difficulty. 

The harmonic determinant in its most general form is obviously the 
discriminant of V-\V, where U and V are each quantics of the second 
degree in ” variables. 

In the present case, moreover, when we substitute in V for the 


TarLEton—The Harmonic Determinant. 13 


variables their differential coefficients with respect to the time, we 
obtain an expression for the ws viva of the system. Hence V is 
always positive, and may therefore, by linear transformation, be ex- 
pressed as the sum of the squares of the » variables. 

If Ube transformed into a function of these same variables, the 
harmonic determinant becomes 


Pu XK Pre Piz sere Pin 
Piz Px-N Pr..0-. Pon 
Pin Pen P3n oe ee Pnn 17. r 


This determinant we shall call A. 
If we erase the first row and first column of A, we set a new 


determinant which may be called Ay. In like manner, A, may be 
used to signify the determinant got by erasing the second row and 
second column of A, and A, that obtained by erasing the first row 
and second column, and so on. 

Let us now consider the determinant 


Mi-Ar Piz Pis-++Pin 
Diz Po2x— Az Page + » Pon 


Pin Pen Pan eee Din — Nn 


which we may call A’, in which Aj, A,, &c., are functions of A. 
We have, then, 

dA’ dA’ dd, | dA’ da, 

Gy ~ dk, dy "dk, Od 


If we now suppose 


+ &e. 


A; =A, =A, = &e. =X, 
_ the equation above becomes 


—_ =— (An ar Ass ar &e. oF AY): (1) 


Hence, if X be a double root of the equation A = 0, we must have, for 


this value of X, 
An cf Ase + &e. + Np = (0), (2) 
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We shall now show that if A be a root of the equation A=0, the 
determinants A,, and A,, must have the same algebraical sign. 
This readily appears by considering the system of m linear equa- 
tions— 
(Pu — A), + Pi2X2 + P33 + KC. + Pin%y = 0, 


Prxh + (Po — A)L2 + Y23%3 + KC. + Pn %n = 0, 


Pin% + Pon Xo + P3n%3 = &e. + (Dan aa ia = () 


If XA be a root of the equation A=0, any (m-1) of these equations 
enables us to determine the x —1 ratios between the quantities 2, 
%, &c.; and whatever equation we leave out, the results must be 
consistent. 

If we omit the first equation, and from the remaining ones solve 
for x, in terms of 2, we get 


Ayn %2 = — Ay}. 


In like manner, if we omit the second equation, and solve for x, in 
terms of 2, we obtain 
: Ao, % = — Ay 2p. 


But from the symmetry of A, it is plain that A,, = A,,; whence we 
have 
Ay, Ag = A’. (3) 


Hence, if X be a root of the equation A=0, the determinants Aj, 
and A,, must have the same algebraical sign. As this is true of any 
two of the set of determinants in each one of which the two suffixes 
are the same, it follows that they must all in this case have the same 
sign; and, therefore, if their sum be zero, each one of them must be 
zero. When each one of the determinants A,,, A... &c., vanishes, equa- 
tion (3) shows that all the other first minors of A must likewise vanish. 

Hence, when d is a double root of the equation A = 0, every first 
minor of A must vanish. 

It is easy to extend this investigation to cases in which three or 
more roots are equal. 

In fact, if A be a triple root of the equation A = 0, it is a double 
root of the equation A,, = 0, and therefore all the first minors of Ay 
must vanish, as well as all the first minors of A. 
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In general, if the equation A =0 have m roots equal to A, all the 
first minors of A, of Aj, of Ajj22, and so on up to and including 
Ajie « - « (m-2)(m-2)) Must vanish. 

It is well to observe that equation (3) follows immediately from a 
more general theorem given in Salmon’s Higher Algebra, and which, 
for any determinant, is expressed, according to our notation, in the 
form 

Ay, A.» a Ay, Ax, = AAj:2.. (4) 


When the determinant A is symmetrical, and likewise zero, this equa- 
tion becomes the same as (8). 

Mr. Williamson has recently pointed out that, from equation (4), 
it follows that in the case of the harmonic determinant, when A), 
vanishes, A and Aj;.. take opposite signs. Hence can be obtained an 
easy and beautiful proof of the reality of the roots of the equation 
4 =0. This proof is to be found in Salmon’s Higher Algebra, but is 
there rendered somewhat difficult by the generality of the investiga- 
tions with which a part of it is intermixed. 


[salon 
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ON THE DETERMINATION OF THE NUMERICAL FACTORS 
IN THE EXPANSION OF LAPLACE’S COEFFICIENTS. 
By FRANCIS A. TARLETON, LL.D., F.T.C.D. 


[Read NovemBEr 30, 1887. ] 


Ir the expression (1 — 2X + Wy 2, 
where N= ppl +S 1- p2V/1- 1? cos(¢ - o’), 


be expanded in a series of ascending powers of f, the quantities by 
which the powers of f are multiplied are termed Laplace’s coefficients, 
and are usually indicated by the symbols Z,, Z,, &c., Z;. 

If » be substituted for A in the expression given above, the multi- 
pliers of the powers of # in the corresponding expansion are called 
Legendre’s coefficients, and may be indicated by the symbols P,, 
UP ESCs lag: 

It is proved in Williamson’s Differential Calculus that 


L, = 30,4? u! ? D® PD” P! cosn($ - ¢'), 


where w=pP—-1, wWa=p"-1, 
d a 
D=— ‘= — 
dp. dp” 


Pj is the same function of p’ which P; is of pw, and a, is a function 
of 2 and m, independent of p, p’, ¢, and ¢’. 

The value of a, has been usually arrived at by means of a laborious 
trigonometrical expansion. The object of the present investigation is 
to show that it can readily be obtained by the use of the fundamental 
theorems of the Laplacian analysis. 

By using the well-known theorem 


+1 (27 4nr ; 
i ee rman a” 
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where Y; is a spherical harmonic of the degree 7, and comparing 


v 


co-efficients of cos nd’, it is easy to show, as in Laplace, Mécanique 
Céleste, book ii1., section 17, that 


+1 4 
Qe n 7% PD \2 = 
an| (2-1 D*P,)Pap = 5, (1) 
except = 0, in which case | 
” Ped 9 
a HOD a0 (2) 
+1 
If we put | u”( DP; dy = An, 
-l 
h th Gnd \o, sa 
Wwe nave, en, , n Oa 1? 
except 2 =0, in which case 
2 
cet 
We shall now prove that 
Anut(@—-n)(@+n+1)A, = 0. (3) 


This readily follows, from the differential equation satisfied by P,, 


Whe Oa 


D(uDP;) —-1(4+ 1)P; = 0. 
If we operate on this equation with D”, we obtain 
DD" (uDP;) —1(¢ +1) DP; = 0. 
Expanding the first term by Leibnitz’ theorem, and remembering that 


P= 2 Dw 0, 
we get 
uD P,+(n+1)DuD™ P; + {n(n+1)-7¢(¢+1)} D*P, = 0, 
or 
uD”? P;+ (n+ 1)DuD" P,=(¢-n)(¢+n+1)DP,;. (4) 
From the definition of A,, we have 


Anit(¢@—n)(¢+n+1)A, 
+1 
- (ut) (D" PP + (d=) (6404 1)ut(D*P)?} du. 
=I 


R. I. A. PROC., SER. III., VOL. I. Cc 
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Tf in the right-hand member of this equation we substitute for 
(¢—-n)(¢+n+1)DP; 
its value from equation (4), we obtain 
Ani t(@—-n)(¢@+n+4+1)A, 


1 
a ‘ {(m + 1)" DuD* P,D™ P, + wD P,D™ P, + (DP) du 
=I 


+1 
-| D OID RI IOR Sen) ap = 0, 
-1 


since % vanishes for » =1, and also for p=- 1. 

By making w=p’=1, ZL; is reduced to unity; but, on the hypo- 
thesis above, P; = P,)=1. Hence we see that a = 1. 

We have now, from equation (2), 


2 
Ie SS ee 
oy ET 
Hence, from (3), we obtain 
2 
A, =-7(¢ + 1) —— 
OA ore 


; iy. 2 
Ay = (@- 1)¢(¢ + 1) @ + 2) cfgeeD &e., 


and in general 
2 
27 +1 


INGE (© 1) (G@+n)\(@+n-1)...(¢-m+4 1). 
Substituting this value of A, in equation (1), we get finally 


Pome Geo ee 
> GanGin= ih. G2ne0) 1-5 2 


(5) 


Gn 


The value of a,, as given by equation (5), does not seem to agree 
with the value which Laplace obtains for the numerical factor which 
he terms y. It is easy to show that this disagreement is only ap- 
parent. 

In the expansion of his coefficient, Z;, Laplace takes unity as the 
coefficient of the highest power of « in the function of » multiplying 


cosn(h — 4’), 


TarLETon—On Laplace’s Coefficients. 19 


and puts 1—p?, instead of w?-1 or uw. In our mode of writing 
L;, which is that adopted by Williamson, Differential Calculus, 
cosu(@— @¢’) is multiplied by a function of m, which is expressed 
by DY" P., or 


1 
an (9,2 __ YY 

The coefficient of the highest power of » in this is plainly 

20(2¢ —1)(2¢-2)...(@@-n+1) 

ee a) aaa tnt 
which may be written 

[| 22 
24(2¢-2)...2.)¢— 2’ 


and this last is manifestly 


(22 -1) (22 -3)...3.1 
[2-2 ; 


Hence we see that 


fe pe aes 
whence 
1.3... (2-1)? t=” ONG S ay (27 al))2 
Se pons tN : = 
Me ven ae [rea [ies 


This last expression for y is at once reducible to that given by Laplace, 
V1Z. :— 


9 Se Ga) at) 
| i f° @+1)@4+2)...@4n) 


PASSOR 
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NOTE ON THE APPLICATION OF SYMBOLICAL METHODS 
TO THE SOLUTION OF CERTAIN FUNCTIONAL EQUA- 
TIONS. By M. W. CROFTON. 


[Read Aprin 25, 1888]. 


1. Taxe the functional equation 
p(x + h) = ap(a), 
where /, a are given constants. Let ¢$(«) =y4; 
oD y = ay. 

If we operate on both sides by e”2, 

Dy = iP ay = ay. 
In like manner, erhD = ary. 
and therefore fie@2)y =f@yy. (a), 


if f be any rational and integral function. Assuming it to hold for all 
functions; e.g. for f(x) = loga, 


hDy = loga.y; 


loga 
y = Ce ho. 
b(2) = Cae. 


It is not pretended that this process gives the unique or complete 
solution: as if f(a) is irrational or logarithmic, &c., and therefore 
admits of several values, (a) is really equivalent to several equations. 

In fact, in the present example, suppose 4 = 3, and putting the 
question as one in finite differences, 


Uz13 = Wes, 
of which the complete solution is 


x 
u, = (C, + C,w* + Cyw*)a?: 
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where, moreover, the constants C;, Cz, C; may be of such forms as 


C, tan ee &e. 
2. To find a solution of 


p (mx) = ap(2); 
Se) PLO is 
hence, as before, 
log m.2Dy = loga.y; 


loga 


b(v) = Cx HOB 
(ma) = ap (x) + bat, 


m*Dy — ay = bx, ; 


ba log a 
oe kD _ q\-y7" — log 7, 
y = b(m a) 2 maaan Go g 

4. Let us take Laplace’s equation— 


b(ma +n) = ap(x). 
We may express this as 


p(my + ¢)=aply + ¢), 


n 
where Y=2—-C, C= : 
- l-m 


W(y) = oy + ¢), 
u(my) = ap(y), 


loga 
W(y) = Cy log 7 s 

log a 

by +¢)= (x) = o( hi | Be 


In the Proceedings of the London Mathematical Society, vol. xii., 
I have shown that if z, x are related by the condition 


N ow, let 
and by (2), above, as 


¥(s)=1+ (2), 
* This might have been found from (1); as if we put 
(log x) = o(2), 
(mx) = (log x + log m) = ay (log 2) ; 


log x loga 
*, wW(log2) = Cals” = Oy los™, 
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where w is a given function; then whatever be the function F, 
eoD F(x) = dim 


where, for shortness, b= o(“)= 
Thus, for instance, let 


We) =-=5 $2) =a 


y io 


1 
And since Ee epee a 
% x a 
22D = 2 
Hence ex*D F (sr) P(; z ~ 
also efx" D F(a) = F “ Ta 


5. Thus, if we are given the functional equation 


zx 
if b(z)=y, eh Py =ay, 
as before, — hz? Dy = log ay; 
h(x) = Ca rz, 
6. In the same Paper it is shown that 


yx log xD F(x) = F(a’). 
Hence the functional equation 
$(2") = adp(z) 


logr.zlog2.Dy =loga.y; 


is equivalent to 


logaf dz log log x 
~ log =| log Poo | logr 


eA log log x 
b(z) = Cexp (log a hee i 


log a 


or (x) = C (log x) logr, 

This example, by putting ¢$(x)=wW(logz), would have given 
V(r log «) = ay(log 2), 

and thus be reduced to (2), above. 
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7. To determine a function ¢, such that 
b(a + D)e* = me* (x). 
It is known that 
b(2 + D) = 632°d(x)e2?... (8). 
Hence b(a + D)e* = 629" &* h(x). 42"; 
p(x + Dye = 2” 6% 2(P* 2)? h (x) 
=O, EOL (GB). 
Hence me p(x) = e%* 2D? *2D h(x). 
Put y= ¢(x), and we have, as above, 
2P + aD)y=logm.y; 


ay dy ; 
ae t 2a 7 — log. mM .y= 0; 


y = CeAx + Ce, 


where 4, B stand for -at/ a+ log.m’. 


It is easy to verify the correctness of the result yp means of the 


theorem 
eAl(z*D), F(x) = 24? ¢Ax F(x + A), 


_ which easily follows from (8), above. 


I have thought it worth while presenting these few examples to the 
Academy, not as being themselves of much importance, but as illus- 
trating the use of symbolic operators in such equations. Very little 
is known as to the management of these symbols; but there is no 
doubt that any progress in this direction will assist in the theory of 
functional equations, which, as may be seen from the above cases, may 
oiten be at once converted into relations between symbols involving 
one or more variables with the signs of differentiation. 
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ON THE DOUBLE STAR, STRUVE, 2120. By J. E. GORE, 
F.R.A.8., Honorary Associate and Vice-President of the 
Liverpool Astronomical Society. 


[Read NovemBER 30, 1887.] 


Assumine that the apparent change of position in the components of 
this double star is due to uniform rectilinear motion, I have computed 
the following formule :— 


p® = 49729 + 0-0225 (¢ — 1850-4), 
sec (317°°:20 —@) = 0:4484 p. 
The following is a comparison between the measures and the posi- 


tions computed from the above formule. The observed angles have 
been corrected for the effect of precession to 1880°0 :— 


00 = Oc Po = Pe- 


Erocu. OBSERVER. | Oo. | Oc. po- | Pee 


O fo) Oo " " " 
1783°20 | Sir W. Herschel, 41°62 | 34-72 | (+ 6°98); 11°88 | 10°32 | + 1-56 


1829-60 Struve, 11:10} 11°59 | —0-49| 3-83 | 3:83 0-0 

1832-52 & 7:92| 7:45| +047 | 3:54 | 3-49 | 40-05 
1833-47 a: 9-99 | 5:92 | — 8-70 | 8-45) 3388 | 80-071 
1834-67 3 4°63 | 4:05| +0°58| 3-25 | 3-26 | —0-01 
1835-38 ,) 35813 | 248 | —4:35] 3:18 | 3-17 | +0-01 
1835-65 - 1:63| 1:95 | —0:32 | 320 | 314 | + 0-06 
1836°55 FA 359°84 | 360-15 | —0°31 | 3:10 | 3:05 | 4+0-05 
1841-12 O. Struve, 345-57 | 349-21 | — 3-64 | 2°88 | 2°63 | + 0°20 
1841-44 Madler, 346-77 | 348°25 | —1-48| 2:8 2°60 | + 0-20 
184249 a 345-68 | 345°15 | +0°53 | 2°76 | 2°52 | 40°24 


1842°55 Kaiser, — — — 2°56 2°52 | + 0°04 
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Epocu. OBSERVER. | 0p: | Oc. 

Oo oO 
1842°93 Kaiser. 341°58 | 343°61 
1843°57 Madler, 341°98 | 341°65 
1844-38 si 339719 | 339-18 
1845-42 a 335°79 | 335-57 
1847-15 5 328°70 | 329-18 
1847°57 O. Struve, 324°40 | 327°95 
1850-00 an 314°32 | 317°20 
1851-09 Madler, 314°83 | 314°63 
1851:97 O. Struve, 306°63 | 311°30 
1853-00 Madler, 308°14 | 3807°42 
1855-10 ib 296-35 | 299-58 
1855°51|  Dembowski, 297-65 | 298-25 
1855°62 Morton, 297°95 | 298°89 
1856°34 Dembowski, 293°86 | 295°50 
1856-76 Secchi, 290°26 | 294-07 
1857-12 O. Struve, 290°56 | 292°90 
1858-28 Madler, 287°97 | 289-45 
1858-47 Dembowski, 289-07 | 288-72 
1860°97 Madler, 283°79 | 281°80 
1861°63 O. Struve, 281-39 280-00 
1862°51 Dembowski, 278°30 | 278°05 
1863-39 ee 275-80 | 276-09 
1864-48 bo 273°90 | 273-79 
1865°36 Engelmann, 268°60 | 272°03 
1865-40 Secchi, 272°80 | 272-04 
1865-49 Dembowski, (PEO |) 7A 7Ks} 


00 fey Oc. 


ro | 


Li 
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Epocu. 


1865°51 
186509 
1866°41 
1867-16 
1867°70 
1868°41 
1868°45 
1869°55 
1870°38 
1870°41 
1870-45 
1870°60 
1871-14 
1871°21 
1871°44 
1871-50 
1871-51 
1871°51 
1872°42 
1872-48 
1873-50 
1873°50 
1873°55 
1873°66 
1873-68 
1874°47 
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OBSERVER. | 60. | Oc. 


Romberg, 
Secchi, 
Talmage, 
Dembowski, 
O. Struve, 
Talmage, 
Dembowski, 


» 
Main, 

2 
Dembowski, 
Gledhill, 
Dunér, 
Gledhill, 
Dembowski, 
Gledhill, 

Knott, \ 
Talmage, 
Dembowski, 
Wilson & Seabroke, 
Dembowski, 
Wilson & Seabroke, 

Talmage, 

Madler, 

Gledhill, 
Main, 


oO 


270°52 
269°72 
272°82 
269°12 
269°12 
272-97 
265°63 
265°63 
261°14 
258°84 
263°94 
263°94 
264°95 
263°15 
262°45 
263°35 
263°25 
270°35 
261°15 
262°85 
259°76 
261°66 
255°86 
260°66 
259°16 
258°37 


[e) 


271°72 
271°49 
270-03 
268°78 
267°90 
266°79 
266°73 
265°02 
263°87 
263°83 
263°78 
263°58 
262°85 
262°76 
262°45 
262°38 
262°37 
262°37 
261°25 
261°18 
259°95 
259°95 
259°90 
259°79 
259°77 
259°01 


00 — Oc. 

[e) 
— 1-20 
—1:77 
+ 2°79 
+ 0°34 
+ 1:22 
(+ 6°18) 
— 1:10 
+ 0°61 
— 2°73 
(— 4:99) 
+ 0°16 
+ 0°36 
+ 2°10 
+ 0°39 

0:0 
+ 0°97 
+ 0°88 
(+ 7-98) 
— 0°10 
+ 1:67 
— 0°19 
+171 
(— 4:04) 
+ 0°87 
— 0°61 
— 0°64 
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Epocu. OBSERVER. | 00. | Oc. 00 — Oc. | po- | Pes po — Pe: 
e) Oo (e) LA aA 1? 
1874-48 Talmage, 253°27 | 259°01 | —0-74 | 3:13 | 4:25 | (—1-12)| 
/1874:52| Dembowski, 258°77 | 258°95 | -0-18| 4:16 | 4:25 | —0-09 | 
1874-62 | Wilson & Seabroke, | 258-47 | 258°85 | —0°38| 4-2 4:26 | — 0-06 | 
1874-66 Gledhill, 258-57 | 25880 | —0-23] 4:0 4:07 | — 0-27 | 
1875-42 Talmage, 259-87 | 257-91 | +196] 3:38 | 4:37 | (-0-99)| 
1875°45 Dembowski, 257°47 | 257°88 | — 0°41 4°26 4°37 | —O11 | 
| 1875-53 Dunér, 259:07 | 257-79 | +1:28| 4:49 | 4:38 | +0-11 | 
| 1876-54]  Schiaparelli, | 257-87 | 267-78 | +0-09| 4:16 | 438 | — 0-22 | 


1876-45 | Washington Abs. | 255-88 | 256-91 | —1-03 | 4-66 | 4:50 | 40-16 | 
1876°51 Doberck, 257°28 | 256-85 | +043 | 4:19 | 4:51 | —0-32 
187653 Plummer, 25808 | 256-85 | +1:23| 4:30 | 4°51 | — 0-21 
1876°53 | Washington Abs. | 257-18 | 256-85 | +1°33 | 4:55 | 4:51 | + 0:04 
| 1876-54 x i 256-68 | 256-85 | —0-17| 4°58 | 4:51 | +.0°07 : 
1876-61 Talmage, 257°58 | 256°79 | + 0°79 —_ — an 
1876-65 Plummer, 956°48 | 256-70 | —0:22 | 4:39 | 4:51 | —0-12 | 
| 1877-64 Flammarion,’ 256°50 | 255°82 | + 0°68 4°32 4°65 | —0°33 
1883-50 Perrotin, 251°40 | 251-40 0-0 | 5:54 | 5-44 | 40°10 | 
1885:49 7 249-63 | 250-17 | —0°54| 5-61 572) 0-01 


1887-605 Tarrant, 247-89 | 248-98 | —1:09 | 5-93 | 6-01 | —0-08 | 


Assuming that the brighter component of the pair is the one in 
motion, the annual proper motion is 0-15 per annum in the direction 
of position angle 47°-20. The magnitudes are 6°8 and 9°7, according 
to Dembowski, and the position for 1880°0 is R. A. 175 0™ + 28° 15’. 


Feed 


VI. 


ON THE DOUBLE STAR, 45 GEMINORUM = 03 165. By J. E. 
GORE, F.R.A.S., Honorary Associate and Vice-President of the 
Liverpool Astronomical Society. 


[Read DecEMBER 12, 1887. ] 


Assumine that the change of position in the components of this double 
star is due to uniform rectilinear motion, I have computed the follow- 
ing formule :— 


p” = 8°352 + 0°0098 (¢ — 1873°55)?, 
sec (87°90 — 0) = 0°346 p. 


The following is a comparison between the measures and the posi- 
tions computed from the above formule :— 


Epocu. OBSERVER. | 00. | Oc. 00 — @c. 
O ° ° 
1847°22 O. Struve, 130°70 | 129°0 +1:°7 
1856°74 se 119°35 | 11771 + 2°25 
1870°24 5h 89°70 94:1 — 4:4 
1878-030 Burnham, 76°5 79°7 — 32 
1878-214 “ 79°7 | 79-1 | +0°6 
1886-96 Hall, 60:7 | 63:8, | sea 
1887-118 3 60:8 | 641 | —3°3 


As the star is a difficult object to measure, even with large telescopes 
(magnitudes 5 and 10°7), the above comparison may be considered as 
fairly satisfactory. Burnham found that ‘‘ under the best conditions 
it was invisible with the 6-inch in 1875.” The distance measures at 
the epochs 1878-03 and 1878-214 are evidently too small. 
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VII. 


~ SECOND REPORT ON THE MARINE FAUNA OF THE 
SOUTH-WEST OF IRELAND. By Proressorn HADDON 
anp Rey. W. S. GREEN. 


[Read DxcemBEer 12, 1887.] 


INTRODUCTION. 


Tue Dredging Committee, which published its ‘‘ First Report on the 
Marine Fauna of the South-west of Ireland’? in the Proceedings of 
the Royal Irish Academy in 1886 (2nd Series, vol. iv., Science, pp. 
599-638), undertook to conduct a second expedition in the summer 
of 1886. The Committee consisted of Dr. E. P. Wright, A.M., Secre- 
tary, R.1.A., F.L.8., &c., Professor of Botany in Dublin University ; 
Joseph Wright, Esq., F.G.S. of Belfast; Rev. W. 8. Green, A.M., 
F.R.G.8., Carrigaline, county Cork; with A. C. Haddon, M.A., 
M.R.I.A., &c., Professor of Zoology, Royal College of Science, 
Dublin, as Secretary. 

In the autumn of 1885 the Secretary was authorized to apply to 
the Government Grant Committee for assistance towards defraying the 
cost of the dredging operations. This application was granted early 
in January of the following year, and £100 was placed at the disposal 
of the Committee, under the following conditions, which had been pre- 
viously offered to the Government Committee :— 

“1. With regard to Specimens.—The Committee propose to give 
the first set of all specimens collected on the expedition to the Science 
and Art Museum, Dublin, and also duplicates of all those specimens 
which the Reporters of groups do not desire to keep for future refe- 
rence or for anatomical purposes. 

‘“‘In the case, however, of microscopic organisms (Foraminifera, 
Ostracoda, &c.), which require special and particular care in mounting, 
it 1s proposed merely to give the first set to the Museum. 

“2. With regard to Apparatus.—The Committee further propose 
to deposit any apparatus or tackle bought with a portion of the 
Government grant in the above-mentioned Museum, where it will 
always be available for similar purposes.” 
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Later on in the year the Royal Irish Academy granted a sum of 
£40 towards the expenses of the expedition. 

A Meeting of the Committee was held carly in 1886, when plans 
were laid for the proposed cruise, and the party was made up, and 
their several duties assigned to each member as follows :— 

Rev. W. S. Green—To have sole control over the boat, crew, 
dredging machinery, and commissariat. 

Lieut. W. H. W. Prrrott, B.A., R.A.—To have sole control of 
all sounding and bottom temperature operations, in addition to the 
navigation and plotting the course. 

T. H. Tuomas, F.R.Camb.A.—To draw all the animals the Com- 
mittee request him to draw. 

J. W. Wricut, Esq.—To secure samples of marine deposits for 
Foraminifera and Ostracoda. | 

H. W. Jacozs, Esq., A.B.—To enter the lists of captures of each 
haul of the dredge, to keep the log, and to help in preserving the 
specimens. 

A.R. Nicnots, B.A., M.R.I.A. (in place of Wirt1am Swanston)— 
To take charge of the tow-nets, to collect the surface organisms, and to 
record the air and surface temperatures. | 

C. B. Bart, M.D., F.R.C.S8.1.—To have charge of the purely 
fishing operations, to examine all fish for parasites, and to eviscerate 
the fish and preserve their viscera in spirits. | 

Professor A. C. Happon—To have the general direction of the 
scientific portion of the operations. To enumerate the general con- 
tents of every haul of the dredges, and to be responsible for the proper 
preservation of the specimens. 

These general instructions were accepted, and as far as possible 
heartily carried out. The Committee again desire to express its great 


- indebtedness to the skill and cheerful zeal of Lieutenant Perrott. The 


practical experience of Dr. Ball in matters pertaining to yachting and 
fishing proved most valuable: fortunately, his professional services 
were not required. Mr. Nichols further assisted in calculating loga- 
rithms for the navigation; and lastly, the Committee feel a debt of 
gratitude to Mr. Thomas for undertaking, from purely disinterested 
motives, to depict the interesting forms of life under conditions so 
unfavourable, and for the fidelity and beauty of his representations. 
Mr. Green undertook to make all the requisite arrangements with 
the Clyde Shipping Company, to see to the provisioning of the steamer, 
and also to institute inquiries concerning the various kinds of warp to 
make dredges and nets, and the construction of a sounding machine. 
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All this entailed a vast amount of forethought and labour; and the 
other members of the Committee feel that whatever success may have 
attended the expedition, the credit is due in no small measure to their 
energetic and enthusiastic colleague. 

The Committee have again the pleasure of expressing its high 
appreciation of the careful seamanship and ready good will of Captain 
Tobin, of the ‘‘ Lord Bandon.” The crew also proved to be anxious to 
assist, as far as lay in their power, the services of the skilled engineer 
being in constant requisition. 

The details concerning the management of the vessel, and the 
nature and manipulation of the trawls and dredges, is given by Mr. 
Green. (Part II.) 

The various groups of animals collected will be duly reported upon 
in detail by different naturalists. 


PART I. 
NARRATIVE oF Cruise. By Proresson ALFRED C. Happon. 


We embarked at Queenstown, at 3.30 p.m. on Monday, July 5, 
1886, and, sitting down to dinner, found that the lady friends of some 
of our number had remembered to ameliorate our condition by means 
of various dainties. 

The change from hot and dusty railway travelling to the bright 
sea (the waves of which were just crisped by a slight breeze from the 
west) was most refreshing. As soon as the garments of civilization 
were cast aside for those of a more nautical cut, the serious operations 
of putting the finishing touches to the derrick and sounding machine 
commenced, all the trawls and otker tackle were overhauled, and the 
fluids and apparatus for the conservation and storage of specimens put 
in order. 

The sounding machine was first tested at 84 miles south-west of 
Ballycotton Island, when 3894 fathoms was recorded. It was very 
satisfactory to find that the apparatus worked perfectly, and gave 
universal satisfaction. The dredge brought up several small speci- 
mens of Thyone, and other ordinary shallow-water forms. 

We anchored that evening in Ballycotton Bay to prepare ourselves 
for a southerly run the next day. Before turning in, the tow-nets 
were put overboard, and this was done every night whenever it was 
possible. Before starting the next morning at 5 a.m., the tow-nets 
were found to contain some specimens of Laodice cruciata, Pleuro- 
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brachia pileus, and various small Crustacea such as Nebalia. A speci- 
men of the parasitic larva of Halcampa chrysanthellum (cf. Proceedings 
Royal Dublin Society (N.S8.), vol. v., 1887, p. 473) was found attached 
to the sub-umbrella of a Leptomedusoid. The tow-net gatherings, 
however, never proved to be particularly interesting, owing, probably, 
to the general inclemency of the weather. 

Dredging commenced from 28 to 38 miles from shore, in the area 
locally known as the Nymph Bank. We were anxious to have a few 
scrapes here, as this may be considered historical ground, having ren- 
dered many rarities to the late Dr. R. Ball of Dublin. For the first 
time we saw a living specimen of the British Gorgonid (Gorgonia 
verrucosa): of this Mr. Thomas made a life-like sketch. The very 
short time we spent here proved that the ground is well worthy of 
a more minute study. <A pale-coloured new species of Edwardsia 
(#. tecta, Hadd.), and two examples of the erect variety of Hpzzo- 
anthus papillosus, associated with a Pagurus, were also obtained. This 
encrusting colonial Actinian entirely surrounds a dead gasteropod shell 
inhabited by a hermit-crab. The Epizoanthus has the remarkable 
power of dissolving away the hard molluscan shell, and replacing it 
with its own sand-impregnated tissues. The shelter of the Pagurid or 
Carcineecium, as it is termed, thus comes to be formed entirely by the 
Actinian; and as the hermit-crab increases in size, the Epizoanthus 
colony extends at the same time, so that, unlike other hermit-crabs, 
those associated with the Epizoanthus have not to provide themselves 
with a new home after each moult. The most noteworthy capture at 
this station was a specimen of Neomenia. This is the first Irish 
locality for this genus, and also the second unequivocal British record. 
A form which he could not identify was found by Sir John Dalyell 
in the Firth of Forth, and named by him Vermiculus crassus (‘The 
Powers of the Creator, ii., 1853, p. 88, Plate x., fig. 11). This was 
renamed Solenopus dalyelli, by J. Koren and D. C. Danielssen in 1877 
(cf. Ann, and Mag. of Nat. Hist. (5) ii., p. 327, for translation of the 
Paper referred to), Canon A. M. Norman found the type species 
(Neomenia carinata, Tullb.) in the Shetland Seas (‘On the Occur- 
rence of Neomenia (Solenopus) ,in the British Seas,’’? Ann. and Mag. 
of Nat. Hist. (5), iv., 1879, p. 164). 

It was our intention to dredge Labadie Bank, and to spend the 
night there; but the sea became rough, and most of the staff were 
disabled. As this prevented satisfactory work from being accom- 
plished, we determined to make for a sheltered bay, and we reached 
Glandore late that night. 
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A little shallow-water dredging was done next morning in Glandore 
Harbour and Scullane Bay, and again further out some seven to eight 
miles south of Toe Head. Here we obtained a second small piece of 
Gorgonia verrucosa, and several specimens of a Pygnogonid, with their 
ege-capsules on Hydrallmama falcata. The bottom temperature was 
49° F., the surface being 61°, and the air 68° F. The bottom tempe- 
rature at the Nymph Bank was 48° F. 

On the representations of Mr. Green, we decided to pay a visit to 
Lough Hyne, which is approached by a narrow sound between high 
rocks expanding into a small lake-like inlet below the hamlet of 
Barloge. A long, very narrow passage thence leads into Loch Hyne, 
which is an oblong marine lake, about half a mile long, imbedded in 
wooded hills, with an island in the middle containing a ruined build- 
ing, known as O’Driscoll’s Tower. Owing to the narrowness of the 
gorge leading to the lough, the tide rushes along like a mill-race. 
At low water, during spring tides, owing to a difference of level in 
the channel, there is a distinct waterfall of some four feet. The lough 
can only be entered or left with safety at certain states of the tide, but 
the level of the water in the lough itself varies very little with the 
tide; it is, in fact, reported to be practically tideless. 

At one spot, resting on the rocks just below the surface of the 
water, were anumber of the Purple Urchins, Strongylocentrotus lividus, 
the colours of which varied, as is usual, from purple to dark brown 
and dark green. Owing, probably, to their sheltered position, and con- 
sequent freedom from currents and large waves, these sea-urchins 
merely rest upon the rock, and do not excavate ‘‘nests” for them- 
selves, as others do, on the exposed coasts of Clare and Kerry. This 
is possibly about the extreme eastern limit of this beautiful Echinoid 
on the southern coast of Ireland (see also p. 178 of Professors E. P. 
Wright and J. Reay Greene’s British Association Report for 1858). 
Mr. Green drew our attention to the fact that the rocks here are 
covered with white and pink Nullipores, and that he has always 
found the Purple Urchin associated with these calcareous alge. 

Lough Hyne varies in depth, twenty-five fathoms being the maxi- 
mum. The bottom deposit appears to be a dense fine malodorous mud. 
Oysters were formerly abundant; but these and other Molluscs were 
killed in large numbers, a few years ago, by spring freshets after a 
heavy fall of snow. 

On attempting to leave the lough, we found the tide had turned, 
and the rapids of the channel were so boisterous, although it was only 
R. I. A. PROC., SER. IlI., VOL. I. D 
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an ordinary tide, that all but one had to land, and the boat was hauled 
along by a rope against the incoming tide. 

This beautiful lough is worthy of a detailed investigation, both from 
a physical and biological point of view. . 

That night we anchored in Baltimore Harbour. On the 8th we 
left Baltimore for Dursey Sound, as the latter is the more convenient 
starting-point for a westerly run, and we were waiting for the swell to 
quiet down somewhat, it being our intention to stay a night or two at 
sea if at all practicable. 

We had to put into Schull for bread and meat, and there we landed 
Mr. C. E. Robinson, C.E. of Torquay, who had accompanied us thus 
far. After trawling through Long Island Sound, we visited Crook- 
haven, a spot which Dr. E. Perceval Wright many years ago found to 
be a rich collecting-ground for Sponges and Coelenterates. (Vide 
British Association Report for 1858, and Gosse’s Actinologia Brittan- 
nica, 1860, pp. 214 and 292.) We merely trawled with the Agassiz 
trawl off the Coastguard Station, and found the dense black mud there 
to be alive with innumerable specimens of Philine. Twelve species of 
Decapod Crustacea occurred—Znachus dorynchus, Pirimela denticulata, 
Galathea andrewsvi, and other common forms. Rounding Brow and 
Mizen Heads, we crossed the mouth of Bantry Bay: from a depth 
of 373 fathoms we dredged Ophioglypha affinis, and the new species 
of Halcampa, H: arenarea, which we first discovered last year, at the 
mouth of Kenmare River (¢f. First Report, doc. cit., p. 616); also another 
specimen of the form which was named Chitonactis (?) expansa (loc. cit., 
p. 616); but for which the new genus of Paraphellia will be pro- 
posed (‘‘ Revision of the British Actinie,” Trans. R. D. Soc., 1888). 
A small anemone which could not be identified was dredged that 
evening in Dursey Sound. The body was buff-coloured, with longi- 
tudinal white lines, the capitulum the colour of red lead, and the 
tentacles translucent white. It may be a variety of Sagartia coccinea 
(Miull.) 

The weather looking promising, we decided to make an early start 
next day for the deep water, and the decks were cleared for action. 

At 5 a.m., on Friday, 9th July, we left Dursey Sound, and steamed 
west half south of Dursey Head. About eleven o’clock we trawled 
in 108 fathoms, and brought up the first living specimens of the 
widely-distributed Dorocidaris papillata which any of us had seen. 
Numerous Hehinus microstoma and a few Spatangus rascht also came 
up. On the latter were numerous specimens of a Caprella. Galathea 
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nexa also occurred. About four o’clock p.m. we had a successful haul 
with the Agassiz trawl in 325 fathoms. By this time we were fifty- 
three miles from the Durseys. The forms which came up this time 
were particularly interesting, and introduced a new Fauna to those 
who were only previously acquainted with the ordinary inhabitants 
of shallow water. 

We obtained ninety-two specimens of Pontaster (Archaster) tenut- 
spinus, and ten Brisinga endecacnemos ; the latter most lovely and rare 
Starfish played us the annoying trick of casting off all their arms the 
moment they emerged from the water. We saw perfect specimens 
with their eleven delicate fringed arms in the tangles when below 
the surface of the water; but, immediately they emerged, the animals 
shivered, and the round flat disc was severed from the writhing arms. 
Pontaster tenuispinus has once before been obtained in British waters, 
three specimens being dredged by the ‘‘ Knight Errant,’’ in 1880, 
from Station 8, 540 fathoms in the cold area of the Faroe Channel 
(Proc. Roy. Soc. Edinb., Session 1881-82, pp. 670, 699). Several 
varieties of EKchinus were dredged, having a decidedly dwarfed aspect, 
and two specimens of Holothuria tremula. This is the first occasion 
on which this brilliant vermilion-coloured Holothurian has been 
dredged so near to British coasts: later, we obtained it from shallower 
depths. Only a single specimen of the widely-distributed Dorocidaris 
papillata occurred, but that carried a new species of Actinian on one 
of its spines. This sea-anemone had a very pale-green-coloured body, 
studded with darker-coloured pointed tubercles; the tentacles were 
mainly brown in colour; it is a member of the new sub-family of the 
Chondractinie. It will be named Chitonactis marion. A hermit- 
crab, with large smooth chel, inhabited the immature shell of Cassz- 
daria tyrrhena ; but we did not recognize the latter at the time. One 
fact was particularly striking, and that was the pink colour of the 
contents of the trawl. The Pontaster and the Brisinga were of a pale- 
pink colour, especially lovely in the latter; the claws of the hermit- 
crab of a delicate rose-pink. Nearly all the Echini had some reddish 
patches, and the Holothuria were considerably paler than any we 
afterwards found. The pale-green body of the anemone was comple- 
mentary in colour to the prevailing tint. 

At 6.30, the sounding machine registered 690 fathoms, and the 
Blake dredge was lowered. Shortly before 10 o’clock the wire-rope 
was wound up, but the dredge was left behind. This was our first 
loss: the reason for the mishap is explained in Mr. Green’s report. 
Owing, probably, to some slight damage done to the outer glass 
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casings when being fitted imto their brass carriers, both deep-sea 
thermometers burst, thus depriving us of the means for determining 
the thermal distribution of the forms we were dredging. 

The sea was pretty calm all day, but there was a long roll from 
the south-west. As the weather was promising, we anticipated with 
eagerness the results of next day’s dredgings. We steamed slowly all 
night, occassionally lying to, so that we might commence at 1000 
fathoms the followimg morning. 

The two or three more responsible members of the party were up 
by 2.30 a.m., and, sounding, found that we were in 1100 fathoms. 
The lard at the bottom of the sounding-lead was coated with Globi- 
gerina ooze. The enormous labour of turning the handle of the sound- 
ing machine by hand led to the simple device of connecting the drum 
of the machine with the donkey-engine at the bows by means of a 
cord; this arrangement proving perfectly satisfactory, was thereafter 
alone used. As soon as possible a small dredge was lowered, all our 
wire- and manilla-rope beg put into requisition. Great care had to 
be taken durmg the whole operations to relieve the tension on the 
warp, aS we had no accumulators. When the dredge was down, the 
rope, immediately after it left the donkey-engine, was twice turned 
round a timber head, and when the man there stationed saw that the 
rope was giving, a little fresh rope was payed off by the donkey, and 
the steamer was so handled as to reduce the strain. It took over three 
hours to haul up the dredge, and during this time the wind began to 
freshen and the sea to become lumpy. At 9.45 the dredge came up 
empty—a great disappomtment after seven hours of hard work upon 
empty stomachs. 

The steamer’s course was put towards Valentia, the proposal being 
to dredge en route in about 500 fathoms and less, as it was evident our 
rope was insufficient for greater depths. 

At 1.30 p.m. a blank was drawn at 480 fathoms, and about 
5 o'clock p.m. a trawling was made some 42 miles from the Great 
Skellig in 160 fathoms. The above-mentioned species of Dorocidaris, 
Spatangus, and Holothuria were obtained; also a small specimen of 
Ophiothriz lithent, and three large examples of Caryophyllia borealis 
(smith). Their coralla were 14 inch in height, and 1 inch to 
13 inch in their long axis. They formed most lovely objects when 
fully expanded, being of a translucent white colour, the tentacles 
speckled with opaque spots, and the disk with a bright yellowish 
erass-green waved line round the elongated mouth. Upon one of 
them was a sand-coated pmk anemone, with an expanded base and 
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a long colourless capitulum, short conical pink tentacles, with a 
madder ring near their base: it will be known as Paraphellia green, 
so called after our colleague, the Rev. W. 8. Green. This species, 
and the new species of Edwardsia (Z. tecta), with other Actiniz, will 
be described in the forthcoming ‘‘ Revision of the British Actinie,”’ 
Part I., Trans. R. D. Soc., 1888. 

All day the wind had been rising, the sky was overcast, and the 
sea was becoming more and more agitated. By 3.30 p.m. the weather 
was so ‘‘dirty” that it was decided to put on ‘‘full steam,” and, if 
possible, to make Valentia before nightfall. With oil-skins donned, 
all hands were busy stowing the gear, arranging the fishing-lines, 
sifting and washing the dredged-up sand, bagging the latter, and pre- 
serving specimens and writing their appropriate labels, ignoring the 
pitching of the steamer and the driving of the rain. 

At 8.45 p.m. we were, by the log, still 8 miles west of the Skel- 
ligs, and the fog was denser. All hope of making Valentia Harbour 
that night being over, we had to spend the night beating about the 
mouth of Dingle Bay, and it was not till 9 o’clock the next morning 
that the fog began even partially to lift, and at 10 a.m. on Sunday 
morning we steamed into Valentia Harbour. 

The Rev. A. Delap brought out to us a basket-full of letters and 
papers. In the afternoon we were warmly welcomed at the Parson- 
age, and gained much information concerning the Fauna and Flora of 
the Island and Coasts of Valentia—the whole family being much 
interested in local natural history. 

On Monday morning, after receiving an early visit from the Delap 
family, and showing them our method of working, we put down the 
trawl on a sandy bottom and brought up a large quantity of sea-weed, 
and but little else; a fragment of Hurynome aspera, and one or two 
common Crustacea were obtained. Next we visited the picturesque 
islands of the Blaskets, and again crossing Dingle Bay we made for 
Ballinaskellig Bay, where we dredged and trawled; but the wind 
was too fresh all day to dredge successfully. In the evening we 
landed the Rev. A. Delap, junior, who had spent the day with us, 
and the most part of the party were very hospitably entertained by 
Mr. Butler of Waterville, who also made us an acceptable present of 
a salmon and some fine pink trout from his salmon-weir. The latter 
is situated on the stream which flows from Lough Currane to the bay, 
and this very weir is known, by documents in the possession of Mr. 
Butler, to have existed in the reign of King John. The weir is of 
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curious construction, such as is common in these parts, the plan of 
which is said to have been introduced by the Danes. 

By 7.15 next morning we were abreast of the Skelligs, and the 
wind from the south-west was increasing. The prospect of success 
was so small, and the risk to the gear so great, owing to the rising 
seas, that the majority considered it futile to dredge; but Mr. Green, 
with his characteristic energy and enthusiasm, ruled it otherwise, and 
the Agassiz trawl was shot. As it happened, we obtained the largest 
and most varied haul of the whole expedition. Amongst other cap- 
tures may be mentioned numerous large-lobed examples of the cup- 
like Sponge Phakellia ventilabrum; in cavities of a smaller sponge 
nestled lovely snowy-white examples of Corynactis viridis, the rim 
of the column being girdled with a pale-green band. Other specimens 
of this variously-tinted little Actinian, more brightly coloured, were 
growing on shells, Tubularia stems, and other objects, the most strik- 
ing being a new colour variety, the column shading from yellow below 
to dark emerald-green above, with a greenish disk; the tentacles dark 
violet, their terminal knobs being pink. Amongst other anemones were 
the magenta-spotted white Adamsia palliata, associated with Hupagurus 
prideauxu; the pinkish-orange-coloured Gephyra dohrni, a southern 
species we had introduced to the British fauna in our First Report; 
a brilliant cherry-coloured Sagartian, perhaps a variety of the former ; 
considerable sized clumps of a cream-coloured Palythoa, and a large, 
handsome tuberculated anemone, with greenish body and white disk, 
and tentacles splashed with madder brown; the inner cycles of the 
tentacles were remarkably swollen at the base, the outer being with- 
out these basal bulbs. This fine addition to our fauna is the Chiton- 
actis richardi of Marion, from deep water in the Bay of Biscay, and is 
also closely allied to, if not absolutely identical with, a species which 
has of late years been dredged in profusion from deep water off the 
coasts of New England, and which was named Actimauge nodosa by 
Professor Verrill; but it is not (as Professor Verrill believes) the same 
species as that described as Actinia nodosa by Fabricius, from Green- 
land, over one hundred years ago. Of Echinoderms we trawled an 
eleven-rayed specimen of Solaster papposa, a Lwidia sarsiu, a few 
Astropecten trregularis, large specimens of Ophioglypha lacertosa, large 
numbers of Ophiopholis aculeata, Ophiocoma nigra, and Ophiothrix pen- 
taphyllum (O. fragilis), several Brissopsis lyrifer, and one Antedon 
rosaceus. Amongst other Crustacea were Crangon vulgaris, Pandalus 
annulicornis, Hupagurus excavatus, EL. cuanensis (?), Gonoplax angulatus, 
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and Xantho florida. There were several repulsive-looking Pyenogonida, 
and numerous other invertebrates, the most beautiful among which 
was a delicate lilac-coloured Eolis, three-quarters of an inch in length, 
probably Coryphella landsburgu. A couple of fork-beard hake (Phyevs 
blennowdes), and three brilliant-red Sebastes norvegicus represented the 
vertebrates. 

There appears to be a submarine ridge extending considerably out 
to sea from the headland between Bray Head (Valentia Island), and 
Bolus Head, of which Puffin Island, Lemon Rock, Little Skellig, Great 
Skellig, and the Washerwoman Rock are higher or lower peaks: the 
submarine portion is probably not exactly like a rocky ridge on land, 
but it is certainly hard ground, and seems to be particularly favourable 
for marine life, and it is possible that this area will be found to be one 
of the richest all round the British coast, or at least one supporting a 
most luxuriant Fauna within ready access. 

The weather was getting worse and worse, and Mr. Perrott, who 
was as usual working the donkey-engine, was continually deluged with 
seas over the bow. By eleven o’clock it was deemed prudent to run 
back to Valentia, and the afternoon was quietly spent by some in pre- 
serving, in the pouring rain, the captures of the forenoon. 

Although the gale was still blowing, on Wednesday morning an 
attempt was made to get on to the ground of the previous day, and as 
the sea moderated, a trial was made six and a-half miles west of the 
_ Great Skellig. Unfortunately, our valued curved dredge became jammed 
in the submarine reef, and the handles were torn away, leaving the 
dredge below. Dredging being found impossible in the open water, 
it was decided to make for Kenmare River, and to anchor that night 
in Dursey Sound, so as to be ready for a last attempt at the deeper 
water. 

Thursday, July 15. As the wind had moderated, we started at 
5 A.M., and steamed along a west-south-west course. At breakfast- 
time we were called up to witness a school of Dolphins. The swim- 
ming and leaping movements of these shapely Cetaceans and their 
metallic lustre were greatly admired; their grace, power, and celerity 
of motion, were quite a revelation of the possibilities of aquatic ex- 
istence, 

About 9.30 we lowered the Agassiz trawl, some thirty miles from 
Dursey Head, in 93 fathoms. By eleven o’clock the trawl was on 
board, with Dorocidaris papillata, Echinus microstoma, Spatangus rascht, 
Ophiothria litkent, a beautiful mass of Piligrana implexa, and one 
specimen of the nodulated Actinian attached to the shell of a Pinna. 
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Another similar haul was made in 100 fathoms, thirty-five miles from 
coast. The trawl was out at 3.30 p.m. in 110 fathoms, forty-three 
and a-half miles from the Durseys. In addition to the above, we 
obtained one Asterias rubens, one Luidia sarsu, one Astropecten irre- 
gularis, and two Holothuria tremula—one being 12 inches long and 94 
in circumference. Polynoé (?) and Caprella(?) were found associated 
with Spatangus rascht. Six specimens of the above-mentioned nodu- 
lated sea-anemone were trawled, two of which had grown round a 
small Natica, tenanted by Lupagurus cuanensis (?), and the base of the 
other two formed a deep cup with a constricted orifice, which was 
filled with sand, and thus constituted a sand anchor of a type new 
tous. Of the eight large specimens of this form (Actinauge richards), 
five possessed this modification, two had grown round a small Natica- 
shell, and one was attached to a Pinna-shell. 

The next trawling was in 214 fathoms, fifty miles from land, and 
several specimens of the previously mentioned species of Dorocidaris, 
Echinus, Spatangus, and Holothuria, and Pontaster tenwispinus came 
up along with Pandalus annulicorms, and the rare Munda rondeletit. 

The trawl was again shot about 8 p.m. in 265 fathoms, fifty-seven 
miles west, half-south of Dursey Head, and we were rewarded by obtain- 
ing a couple of very fine adult specimens of Cassedaria tyrrhena. The 
shells had a perfect and very thin outer lip, and a large delicate wing 
projecting from the inner lip along the siphon, almost at right angles 
to the long axis of the shell. Extreme length of shell, 93 mm.; 
greatest diameter, 61 mm. The animal was of a uniform, delicate 
pink colour. Mr. E. A. Smith, of the British Museum, gave me the 
following information :—‘‘ There is no doubt that your new British 
shell is a well-known Mediterranean and Atlantic species, which is, 
like most shells, known under several names. It is the Casszdaria 
rugosa, Linn. = C. tyrrhena, Chemn., and by some authors considered 
a var. of C. echinophora, Linn. The name most commonly applied to 
itis C. tyrrhena. Fragments of it were obtained by the ‘ Porcupine’ 
expedition of 1870, in lat. 48° 6’ N., and long. 9° 18’ W., at a depth 
of 539 fathoms. This information has not yet been recorded; but when 
I complete Jeffreys’ Report on the Mollusca of that expedition, I shall 
mention it.”’ 

Mr. W. H. Baily, of the Geological Survey of Ireland, on my 
communicating to him the discovery of this species, kindly lent me 
a couple of sketches, and a memorandum he had taken of a Cassidaria 
in the collection of the Rev. G. Basil Anderson of Dingle. 

On my writing to him about this shell, Mr. Anderson very kindly 
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immediately forwarded it to me for my inspection. It proved, as I 
suspected, to be the species in question, and is a very fine and perfect 
specimen, its dimensions being: extreme length, 90 mm. (33 inches) ; 
greatest diameter, 54mm. (24 inches). Mr. Anderson informs me 
that ‘‘ the shell was taken in 1880, in a trawl-net, in the usual south- 
west ground, twelve or fifteen miles from Dingle, and six or eight 
miles north of Valentia Island (Co. Kerry). It was tenanted by a 
hermit-crab.”? The depth from which it was obtained would be about 
40 fathoms. The fact that we trawled two living examples of Cassz- 
daria tyrrhena off the south-west coast of Ireland dissipates whatever 
doubt there might have been concerning the Irish habitat of Mr. 
Anderson’s capture, so that it is actually the first obtained British 
specimen of this handsome species. 

I am indebted to Canon A. M. Norman for the two following refe- 
rences :— 

Cailliaud, F. ‘‘ Catalogue des Radiaires, des Annélides, des Cirr- 
hipédes et des Mollusques marins, terrestres et fluviatiles recueillis 
dans le département de la Loire-Inférieure.”” Nantes: 1865. 

Page 180. ‘‘ Cassidaria tyrrhena (Linn.). Hab.: dragué vivant 
A quarante ou cinquante métres par les bateaux pécheurs, entre 
Belle-Ile, Hoedic et le Croisic | Bretagne]. Cette espéce Méditer- 
ranéenne ainsi que l’Lsocardia cor les Triton nodiferum et cutaceum, sont, 
pour nos des raretés qui habitent profondément quelques points au 
large de nos cotes.”’ 

Fischer, P. ‘‘ Essai sur la Distribution géographique des Brachio- 
podes et des Mollusques du litoral océanique de la France.” Actes 
Soc. Linn. Bordeaux (4), xxxil., 1878. On p. 22, Cassidaria tyrr- 
hena is marked off for region 2, which is: ‘‘ Région Armoricaine ou 
du massif breton.—Le littoral trés découpé de cette région commence 
au Cap de la Hague et de termine, en limitant le massif breton: le 
Golfe de Saint-Malo est entierément compris dans des limites.” 

The late J. Gwyn Jeffreys (‘‘ The Deep-sea Mollusca of the Bay 
of Biscay,’’ Ann. and Mag. of Nat. Hist. (5) vi., 1880, pp. 315-319), 
made the following record:—‘‘No. 121, Casstdaria tyrrhena, Ch. 
Perhaps a variety of C. echinophora, L.” (p. 318), and apparently 
he had also dredged it while on ‘the ‘Porcupine’ cruise of 1870, 
off the western coasts of Spain and Portugal’ (p. 319). 

Although this is not the place to enter upon a discussion as to the 
distinctness of this species from C. echinophora, it may be here men- 
tioned that the Science and Art Museum of Dublin has recently 
acquired from the Marquis of Monterosato a fine collection of Medi- 
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terranean shells, amongst which are several specimens of C. tyrrhena, 
all of which are unmistakably similar to our form, and can be readily 
distinguished from ordinary specimens of C. echinophora. The follow- 
ing are the localities of the specimens of C. tyrrhena in the Science 
and Art Museum, Dublin:—Three specimens from Palermo, 234 in. 
long by 159; in. diameter; 243 1n. by 15% 1n.; 244 1n. by 14 in., respec- 
tively ; two specimens of ‘‘var. atlantica”’ from off Arcachon, 3+ in. 
long by 142 in. in diameter—one, at all events, being from a depth 
of 802 fathoms (‘‘ brasses”’). Our specimens agree perfectly with the 
above-mentioned examples of ‘‘ var. atlantiea.”” This variety is a much 
larger and finer shell than the Mediterranean form. 

The overlapping of species characteristic of the Lusitanian and Boreal 
regions off the south-west of Ireland has been noted before. Our two 
expeditions have advanced additional evidence of this fact. For ex- 
ample, of southern forms we found Gephyra dohrni and Ophiothrix 
liitkent, in addition to the well-known Strongylocentrotus lividus ; while 
Hlolothuria tremula, Brisinga endecacnemos, Pontaster tenuispinus, and 
possibly Actinauge richardi represented the southward migration of 
northern species. This interdigitation of faunz was, however, most 
markedly demonstrated, when in the same trawl a couple of brilliant 
Holothuria tremula were associated with two very fine specimens of 
Cassidaria tyrrhena, one of the most characteristic of the Mediter- 
ranean shells. I at once recalled the somewhat similar experience 
narrated by the Rev. Canon Norman, in his ‘‘ Notes on the French 
Exploration of ‘ Le Travailleur’ in the Bay of Biscay” (Ann. and Mag. 
of Nat. Hist. (5), vi., 1880, pp. 480-436): he states :—‘‘ A curious in- 
stance occurred of the meeting in the Bay of Biscay of species hitherto 
supposed to be confined to Scandinavia, with others regarded as emi- 
nently Mediterranean. The trawl had been down in 360 metres, and 
when taken up, out of it rolled one or two hundred large Holothurians, 
each about a foot long. It was at once evident that they belonged to 
two species; and further examination proved about two-thirds of them 
to be the rosy-coloured Holothuria tremula of Norway; the remainder, 
known at a glance by their light-brown colour and flattened side, were 
Stichopus regalis of the Mediterranean. They had apparently met on 
this neutral ground, and were living together on the most amicable 
terms.” 
It was quite late by the time the trawl was up, and we then 
steamed for Berehaven, where we arrived the next morning at 3 4.M., 
running before a high sea. 

A little dredging was done in Berehaven on our old ground, but 
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with no new results except the finding of the first recorded Irish 
specimen of Kdwardsia beautempsi (L. callimorpha); we also obtained 
Gonoplax angulatus, Hbalia cranchii, Nika edulis, and other Crustacea. 

After trawling along Long Island Sound, we tried to make Balti- 
more Harbour that night; but as it was dark, and the weather turned 
- quite thick, we were obliged to return to Schull. 

On Saturday, the 16th, we started for Queenstown at 5 a.m. At 
9.30 we passed the ‘‘ Stags” of Toe Head, and arrived at Queenstown 
at 2 P.M. 


Second CRUISE oF THE ‘‘Lorp Bannon,’ 1886. 


Log 
No. Date. Depth. 


31. July 5. 393. 84 miles 8.W. of Ballycotton. Sand and broken 
shells. 


32. ,, 6 — _ Ballycotton Harbour. (Tow-nets.) 


33. ,, 6. 652%. 28 miles from shore. (Lat. 51° 222’ N., long. 
: 7° 58’ W.) ? Nymph Bank. Gravel and 
broken shells. 


04. ,, 6. 552. 10 miles 8. of No. 33. (Lat. 51° 12’ 30” N., 
long. 7° 59’ W.) More sandy than last. 


DO asy A « 4, Glandore Harbour, W. channel. Seaweed, sand, 
broken shells. 


306. ,, 7. 14. Scullane Bay, under Toe Head. Sand. 


37. ,, 7 48. 18 miles S.W. of Galley Head. Sand, broken 
shells. 


41. 8 miles 8.S.W. of Barlogue. Rocks and sand. 


Bony, l. 

39. ,, 7. 0-20. Lough Hyne. Fine, dense, foul mud. 

40. ,, 8. 34-5. Long Island Channel. Fine sand and seaweed. 
41. ,, 8. 33. Crookhaven (opposite Coastguard Station). 


Dense sticky mud. 


44 


Log Date. 


No. Depth. 
42. July 8. 37. 
ASTM Oom 20. 
ee 3 OR TOS 
ADs yy Os) O20. 
AGam neo) pOGO. 
Aes, LO. 1200: 
AS iy eLOe e400: 
A95— 5, KO. 160: 
50. ,, 12. 4-7. 
Su ie eee bos ae Lf 
52. ,, 12. 20-353. 
53. ,, 18. 70-80. 
OA ge) Lae ho: 
55. ,, 14. 23-388. 
Ose aloe Gor 
Oey down LOO! 
58, ,, lo. 110. 
59. ,, 15. 214. 
60. ,, 15. 265. 
61. .,, 16. 1-14. 
G2) Oe vo LO. 
63. ,, 16. 10-20. 
64, 16. 5-6. 
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Srconp CruiIsE oF THE ‘‘Lorp Banpon,”’ 1886—continued. 


91 miles S.W. of Castletown Berehaven. Sand. 
Dursey Sound. Sand and seaweed. 3 
38 miles W., 38. of Dursey Head. Fine sand. 
53 miles do., do., do. 

67 miles do,, do., do. 


Lat. 50° 53’ N., long. 11° 58’ W. Globigerina 
00ze. 


Lat. 51° 14’ N., long. 11° 35’ W. Fine sand. 


Lat. 51° 20’ N., long. 11° 26’ W.; 42 miles from 
Great Skellig. Fine sand. 


Valentia Harbour. Sand and dead shells. 


4 mile S. of channel between Nabro and Vickil- 
lane (Blaskets). Foul ground. 


Ballinskelig Bay, 3 mile EH. of Bolus Head. 
Foul ground. 


5-8 miles W. of Great Skellig. Fine muddy 
sand. 

63 miles do., do. Rocky ground. 

Mouth of Kenmare River. Foul ground. 


293% miles W. by S. of Dursey Head. Mud. 


35 miles W. 28. of do. Sand. 
434 miles do., do. do. 
50 miles W. 4S. of do. do. 
57 miles do., do. do. 


Castletown Harbour. Slushy mud. 
Berehaven. 
Do. W. entrance. Mud, sand, dead shells. 


Long Island Sound. Sand, mud, seaweed. 
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InvENTORY AND Cost oF APPARATUS. 


In order to give definite information to those who might like to 
undertake a similar dredging expedition, the Committee consider it 
_ desirable to publish the following list of apparatus and account of 
expenses :-— 


8s a. 
Charter of ‘“‘ Lord Bandon,” . ; 4 : 8 "9000 
Sounding machine, two coils of galvanized steel-wire, 
22 B. W.G., breaking strain, 260 Ibs., 1400 and 
1300 fathoms, respectively (Newall & Co., Gates- 
head-upon-Tyne), £1 18s.; castings, springs, wood- 
_ work, and workman’s time on machine, made the 
total (including spare reel of wire), about . : 610 0 
500 fathoms 24-inch manilla rope, . A : a LO Lida wll 
500 fathoms 2-inch flexible steel rope, . : : 6 18 


500 fathoms No. 8 telegraph wire, . : : ‘ 1 8 
20-feet beam trawl, strong net, lined with fine mesh ; 
irons, 14s.; twine for nets, 22s.; beam, 0, . ‘ 116 0 


1 Agassiz double-trawl, 7-feet beam, tubes 2” dia- 
meter, and irons, 28s.; two outer and one inner 
finer net, . ‘ é ; : ; : 4 111 4 


1 Blake trawl and nets (heavier iron than one 


tubes 14” diameter, QV 
Half-moon dredge, £1 12s., 3 feet as said net, 2 0 0 
Chains for tangles, sounding lead, marline, &c., 270° 10 
Cost of fitting up Derrick, &c., ; . : : 5 17 9 
Large iron reel for winding up wire rope, 410 0 
Hire of chronometer, 0 5 0 
Carriage, and various expenses Pall ake 
£138 13 8 

Part payment of thermometers, . j i f L269 


£140 0 0 
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PART II. 


REPORT ON THE SouNDING AND DreEpGiIne APPARATUS. 
By Rev. W. S. Green, M.A. 


Inthe summer of 1885 I received a letter from Professor A. C. Haddon, 
stating that he had been entrusted, in company with Mr. Joseph Wright 
of Belfast, and others, with a grant from the Royal Irish Academy for 
the purpose of dredging for marine animals off the south-west coast of 
Ireland, and asking me to undertake the general management of the ex- 
pedition. Immediately I entered into negotiations with the late Queens- 
town Towing Company, and secured the use of their paddle steamer, 
‘‘ Lord Bandon,” for a period of six days, The rope and dredges were 
brought to Queenstown on the day of sailing (August 4th) by Professor 
Haddon and Mr. Wright. I had had a small surging drum fitted on 
the intermediate spindle of the steam-windlass, which gave greater speed 
in heaying-in, and had also constructed a small beam trawl, with fine- 
mesh net. A report of this expedition having already been published, 
it is unnecessary for me to enter into details; suffice it to say that the 
general conclusions I came to with regard to the working of our gear 
were briefly these :— 

Sounding with hemp-cord was too slow, and our dredges, more 
suitable for obtaining the smaller forms of marine life, were so quickly 
filled with mud that no room was left for the larger animals. 

In 1885 our deepest work was in 120 fathoms. Since the con- 
clusion of that expedition, a larger grant was entrusted to our Com- 
mittee with a view to prosecuting our researches to a greater depth, 
and I was again able to secure the use of the ‘‘ Lord Bandon”’ from 
her new owners, the Clyde Shipping Company. As we could only 
have her for twelve days, it was obvious that our gear should be the 
best that the small amount of money at our disposal could provide. 

Captain Sigsbee’s book I found most valuable; and I came to the 
conclusion that in order to secure celerity in soundings, we must have 
an automatic, steel wire sounding machine, like that in use in the 
United States Navy, the principle of which was devised by Sir 
William Thompson; that for gathering the larger forms of life, the 
American double-trawl was the best implement, or at all events a 
dredge made on the same principle; and lastly, that we must try 
to work with a steel wire rope, instead of one made of hemp. 

The day fixed for the sailing of our second expedition was July 5th, 
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1886, and in order that all things should be ready by that time I com- 
menced preparations in the month of January. Correspondence with 
various manufacturers of material occupied no little time, so that in 
the end I found that I had not commenced work a day too soon. The 
result has shown that rapidity of action and efficiency in gathering 
- objects were gained to a considerable extent. The details of construc- 
tion and working of apparatus will now be given. 


Tue ‘‘Lorp Banpon.”’ 
The steam-tug ‘‘ Lord Bandon,” which we were able to hire from 


the Clyde Shipping Company, is a paddle steamer of the following 
dimensions :— 


Eength,  . : , : : . 122 feet. 
Breadth, . : : ; : es Obes 
Depth from deck to bottom of hold, ona) (8) gues 
Gross tonnage, . : 4 : . 154 tons. 


Two engines, side lever, surface-condensing cylinders, 308”; length of 
stroke, 54”; horse-power, 95 (nominal) ; two boilers. 

Steam Windlass.—This steam windlass was altered to meet our re- 
quirements in the following manner :—On the intermediate spindle a 
small surging drum was fixed, which revolved at a high rate of speed, 
and so enabled us to wind in our dredge rope at a rate of 50 fathoms 
per minute when the strain was not too great. On the lower spindle 
a very large iron surging drum was fixed; this was about four feet in 
circumference, and well calculated for winding the steel rope without 
injury. | 

Towing Sheave.—Over the stern projected two beams of wood, sup- 
porting a large iron sheave on which the dredge rope worked; the rope 
passed from this to the bridge, over which it was conducted on rollers 
to the donkey-engine; it passed thence to the iron reel which was fas- 
tened to the deck beneath the bridge. Close to the towing sheave in 
the stern a Derrick was constructed; this proved most useful for lifting 
the trawls and dredges on board. 

The steam-whistle in front of the fore-funnel was utilized for sig- 

nals from the stern (where one hand kept watch over the dredge rope) 

to the men at the donkey-engine in the bow. This was done by a long 
cord from the whistle to the stern Derrick: one blast meant “‘stop” ; 
and, if stopped, one meant ‘‘ go on heaving.” 
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The crew consisted of the captain, chief engineer, and eight men, 
all told. 


Sounpinec Macuinne. 


Sir William Thompson was, I believe, the first to use fine steel 
wire on a reel with register on axle for measuring depths. His method 
has been tested on a large scale by the American Government, and the 
celebrated soundings of the United States American frigate ‘‘ Tuscarora’’ 
were made with a machine on this principle. 

Captain Sigsbee improved upon Sir William Thompson’s apparatus 
im various ways, chiefly by the addition of an accumulator; and so far 
as was possible with the funds at my disposal I copied Captain Sigsbee’s 
machine in constructing an apparatus for our expedition. 

Our machine consisted of a cast-iron reel, 17 inches in diameter, 
with a groove, 2 inches wide, on which was wound the steel wire. A 
second groove, V-shaped, was for a friction-line which controlled the 
speed of the reel. A screw-thread on the axle engaged the cog-wheel 
of a register which recorded revolutions.! The wire, on leaving the 
reel, passed over a wheel supported by spiral springs capable of bearing 
a strain of 180 lbs. When the sounding-lead was hanging on the wire 
ready for or during a sounding, these springs were at stretch; to the 
frame of this wheel the friction line was secured, which, after passing 
through a pulley, passed over the friction groove of the reel, the other 
end being made fast below. The effect of this arrangement was, that 
so long as the weight of the sounding-lead was in suspension the wheel 
was borne down, the friction line kept slack, and the reel free to re- 
volve; whereas, the moment the lead reached the bottom, the springs 
were released, the friction line pulled taut, and the reel so gripped by 
it that it must cease to revolve. The register could then be read, and 
the depth ascertained. 

In the greater depths we utilized the friction groove for a rope belt 
to the donkey-engine, and so hauled back by steam. The lead used 
was an ordinary one of 15 lbs.; this weight at least was necessary in 
order to bring the springs into action. We did not find it necessary 
to use a heavier one, nor to resort to a Fitzgerald sounding-rod with 
detaching weight, which we had on board. 

On all previous occasions on which soundings have been made with 
wire, the kind used has been piano wire, 22 Birmingham wire gauge. 


1 Amongst his many other services, we must thank W. H. W. Perrott, Lieut. 
R.A., for making this register and its fittings. 
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This wire is supplied in lengths of from 100 to 400 fathoms, with a 
tensile strength of from 200 to 240 lbs. Great care is required in 
making the splices, which are always a source of weakness, and not 
being galvanized, the reel, when not in use, has to be immersed in a 
tank of lime water or oil to preserve the wire from rust. 

Wishing to avoid the trouble and danger of splices in the wire, and 
also the carefulness required to preserve it from corrosion, I entered 
into corespondence with Messrs. R. 8. Newall & Co., Gateshead-upon- 
Tyne, and they were able to supply me with two pieces of galvanized 
steel wire, 22 Birmingham wire gauge—one piece of 1400 fathoms, and 
the other of 1300 fathoms. This wire had a breaking strain of 260 lbs. ; 
we had no need of splices. One piece only has been used; and though 
it met with various sharp nips from slight accidents in working, and 
although it was subject to very severe strain when it was being reeled 
in by steam while our vessel was going full speed ahead, it seems quite 
uninjured.? The greatest depth to which we sounded was 1100 fathoms. 
Between the lead and wire was a stray line of stout cord, 10 fathoms 
in length. This was necessary in order to avoid the risk of the wire 
reaching the bottom, where it would get kinked and then break, and 
to this stray line a thermometer was occasionally attached. 

Our spare piece of wire was coiled on a duplicate reel, which was 
ready to slip on to the axle in the place of the other in case of an 
accident. 

The register on the axle of the sounding-reel did not, of course, 
record fathoms, it merely recorded revolutions; and the length of wire 
represented by one revolution varied in proportion to the amount of 
wire on the reel. In order to discover the depth, it was necessary to 
construct a scale, reducing revolutions to fathoms: the scale was after- 
wards converted into a diagram with curve. 

In all this portion of the preliminary work I have to thank Mr. T. 
H. Poole, C.E., for the great assistance he rendered. 

The plan we adopted in constructing the scale was as follows:— 
The sounding machine with reel empty was set up in position with 
register on axle at zero. On a turn-table, a little distance away, the 
coil of wire was placed; between these a wheel, one fathom in circum- 
ference, was set up. ‘This wheel was also provided with a register 
which started at zero; 50 fathoms of wire were then carefully measured 


against an even wall, then passed over the fathom-wheel, and wound 


2 The same wire was used again this year (1887) for sounding and temperature 
observations in Dublin Bay, and is as good as ever. 
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up on sounding-reel; when the 50 fathoms had passed, the registers 
were read and the readings noted. Reeling on to the sounding-reel 
was then proceeded with; and at every 50 fathoms recorded by the 
fathom-wheel the register on sounding machine was noted. This was 
done for the whole 2700 fathoms of wire, and gone over a second time 
for fear of error. 


DREDGE-ROPE. 


On our expedition in 1885 we used hemp and Manilla rope; but as 
we wished to go into deeper water in 1886, the question arose—Should 
we continue to use hemp, or should we get a steel wire rope? So far 
as I could gather from the experience of others, and notwithstanding 
the fact that the great work of the ‘‘Challenger” was done with 
hemp, the arguments in favour of steel seemed conclusive, and to us, 
with only a limited time at our disposal, the speed gained in each 
operation when wire rope is used seemed of immense importance. 

Against attempting to use a steel rope, the following considerations 
had to be carefully thought over :— We could not afford to fit out our 
steamer with expensive reels, and a special donkey-engine, like the 
American steamers and the ‘‘Talisman.’’ In the case of the latter 
vessel, although they had everything that could be considered neces- 
sary on board, on one of the first occasions on which the wire rope was 
used the breaks proved insufficient, the wire went out by the run, and 
only that the end was made fast, it would have been lost. Captain 
Sigsbee also spoke of similar difficulties, and of the dangers arising from 
kinks forming in the rope. Taking all this into consideration, I deter- 
mined to get 500 fathoms of flexible steel-wire rope, 23-inch in circum- 
ference. I felt sure we could keep this length under control; but 
with the evidence before me, I did not think it prudent to risk a 
greater length with the machinery at our disposal. Our wire rope 
was made by Messrs. Barton & Co., Glasgow. It was smaller than 
that used on board the ‘‘ Talisman,” her rope being 14-inch circum- 
ference. It was in every way most satisfactory, and it was not given 
to kinking until it had been used in conjunction with a 24-inch Manilla 
rope. 

4 To stow this rope on board I had a strong cast-iron reel, made by 
Messrs. George Perrott & Sons, Cork, furnished with a friction break, and 
bolted to the deck, fore side of the engine-room. Lest the break on the 
reel should not prove sufficient, the wire rope passed from it to the surg- 
ing head of the windlass (which was thrown out of gear with the engine) ; 
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round this it made two turns in the direction opposite to that necessary 
for heaving-in: the strain could thus cause the windlass to heave 
round ; but the friction was so great that one hand on the break of the 
reel could always check it, except when the dredge or trawl had fouled 
some obstacle on the bottom: the strain then overcame the friction 
break, and warned us to haulin. As we did not use an accumulator, 
this plan proved most satisfactory. The friction on the windlass could 
easily be increased, so that we could without difficulty have managed 
a very much longer wire rope, and the constant regret was that we 
had not 1500 fathoms of it on board. It was found necessary to fix 
the reel at a good distance from the donkey-engine; for, if too close, 
the rope could not be swayed to and fro, and so stowed evenly on the 
reel. | 

Lest the wire rope should meet with an accident, we provided our- 
selves with a similar length of 24-inch Manilla rope, which I arranged 
to re-sell at half price when we were done with it. This I hoped 
might also with safety be used in conjunction with the steel rope, and 
so give us a length of 1000 fathoms, and also that its buoyancy would 
counteract the strain caused by the weight of the wire rope. We tried 
this combination once, but never again, as the twist of the manilla rope 
passed into the wire rope and caused it to kink, and become almost un- 
manageable, and in the end the wire rope had to be cut and spliced to 
get rid of a number of bad kinks which had formed in one portion of it. 

500 fathoms of steel fencing wire, No. 8 Birmingham wire gauge, 
which we also brought with us, hoping that with it we might at small 
cost increase the reach of our dredges, proved a failure. It was strong 
enough, haying a breaking strain of 1200 lbs. It paid out well, and 
with it at the end of our steel rope we had the dredge working the 
bottom in a satisfactory manner at a depth of 680 fathoms; but, on 
stopping the steamer’s way to haul in, kinks must have formed, for 
the wire broke close to the dredge and three badly-jambed kinks were 
close to the fracture. 

Had the weather given us a chance to try again, I believe the wire 
might have been worked safely, by taking the precaution to attach a 
weight to its lower extremity to keep it stretched, and have the dredge 
connected with it by about 50 fathoms stray line, so that the wire 
might be kept from reaching the bottom: its cheapness and strength 
were two recommendations. 

We were thus compelled to content ourselves with dredging and 
trawling in depths accessible by means of our wire rope alone. In 
these depths the results were satisfactory, and the speed at which we 
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worked may be judged from the following records extracted from the 
log of two successful hauls :— 


Time In MINUTES. 


Depth 1 Length of 
Beene Dredge. Rene out. 
Descent. Ascent. |On bottom. 
190 Agassiz trawl 300 10 20 20 
and dredge 
attached. 
320 Ditto. 570 20 15 45 


The time occupied in paying out and hauling in depended on many 
little circumstances which occasionally combined to delay the work; 
for instance, in the leeing of the vessel the rope might get too broad 
to port or starboard, and we should stop heaving-in while the paddles 
gave a few turns. 


TRAWLS AND DREDGES. 


Twenty-foot-beam Trawl.—One trawl this size was used occasionally 
for fishing in bays, and at moderate depths the floor of the net and tail 
of the purse were lined with small-mesh net, so as to retain small objects. 
This, and all our other nets, were tanned. 

Blake Double Trawl.—The difficulty of landing the ordinary beam 
trawl right side up on the bottom in considerable depths of water led 
to the invention of the double trawl provided with two foot ropes, so 
that it matters not which side reaches the bottom first. To Captain 
Sigsbee and Professor Alexander Agassiz is due the credit of planning 
this implement. This trawl was used with much success on the 
“Talisman”? Expedition. Our one was 7 feet wide by 2 feet deep. 
Length of bag, 12 feet. 

Agassiz Trawl.—One of these trawls proved to be the best engine 
of all those on board for catching the larger forms of life. It differed 
from the former only in the mode of attachment of the foot ropes, which 
gave them a deeper curve. The nets of both trawls were of small-mesh 
net size, }inch from knot to knot, outside which was a second net 
of heavy trawl twine, and they were furnished with internal funnels 
to prevent fish, &c., once in from returning to the mouth and escaping. 

Dredges.—The ‘‘ Ball dredge’? must always, in some form, take a 
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prominent position in any outfit for deep-sea investigation, as being a 
certain means of obtaining specimens of the bottom. Seven of these 
dredges were on board, those we used being provided with bags of 
sackcloth. 

These dredges were admirably adapted for bringing up mud and 
sand, but as they filled themselves at once, by digging into the sea 
bottom, it was desirable to have a modification of form which would be 
better calculated for scraping the surface of the ocean floor. 

The Blake Dredge was devised by Captain Sigsbee with this end in 
view. Its mouth, 3 feet wide, is similar to the ordinary Ball dredge, 
except that the scrapers are perfectly parallel, and not flaring, but its 
special peculiarity is the iron frame attached to the back, which keeps 
the whele machine on the surface of the bottom, and also holds the net 
in position, making it impossible for it to turn over, and foul the mouth 
of the dredge. Of this form we had one on board; it was provided 
with a heavy rake which could be attached in front. We soon gave 
up using the rake, as we could discover no evidence of its being an 
advantage in working. 

This dredge, after doing good work, was lost in a depth of 680 
fathoms, owing to the steel wire breaking. The largest dredge we 
had with us we have called the curved dredge; it was 4 feet wide by 
6” deep. The scrapers were made of two plates of iron, 6 inches 
wide, with a deep curve cut out. This curve formed the scraping 
edge, and possessed many of the advantages, of the curved foot 
rope of the trawl. It was heavier in proportion, sank better, and 
possessed many of the advantages of both dredge and trawl, while, 
owing to its curved mouth, it could not dig into the mud. Two iron 
bars were hinged on to the sides, and when in use these turned 
back, and were lashed to the tail of the net, thus precluding the possi- 
bility of the dredge going down foul. The bag was composed of small- 
meshed net, ending in a bag of sackcloth, and provided with a funnel. 
This dredge did its work well, bringing up both large and small forms 
of life, but it was lost under circumstances which I shall detail in next 
section. | 

Experiments were made with a circular dredge, designed and lent 
to us by Mr. C. E. Robinson, c.z., of Torquay, which seemed to be, on 
the whole, favourable. It was well calculated for digging deep into 
_ the mud, and so getting at Molluscs, &c., living beneath the surface. 
It took, however, a very heavy grip of the bottom, and we felt that it 
would endanger our rope, except when the sea was smooth. 

Tangles were always attached to the trawls and dredges ; they were 
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made of pieces of chain, 4 feet long, with strands of rope rove through 
the links, and then fretted out. 


SorRTING-TROUGH. 


A sorting-trough similar to that used on board the ‘‘Talisman’’ was 
provided by the Science and Art Museum of Dublin, for receiving the 
contents of the dredges. It was furnished with a series of sieves, and 
was carefully rinsed with sea water after each dredging, so that errors 
might not arise from assigning wrong stations to the various species 
obtained. 


WoRKING OF THE GEAR. 


When a sounding was made, and depth ascertained, the dredge and 
trawl were at once sent down. The plan which we found to work best 
was to attach a small dredge, with sackcloth bag, by a stout lanyard, 
to the thimble at the end of the dredge-rope, to which also the bridle of 
the Agassiz trawl was made fast ; it thus scraped in front of the trawl, 
turned up the ground a little, and secured a good sample of the bottom. 
It did not injure the working of the trawl; for on one occasion, when 
this plan was adopted, in a comparatively brief haul we had no less than 
ten fish of various species, besides the usual assortment of Echinoderms, 
and lower forms of life. The dredge was also useful as a means for 
telling when the trawl was on the bottom, as its biting could easily be 
detected by a hand placed on the wire rope; whereas the runners of 
the trawl caused an almost imperceptible vibration in the greater 
depths. The sounding being completed, and the trawl ready, the first 
thing done was to pass the end of the wire rope to the donkey-engine, 
take a half turn on the surging drum, then pass the end over the 
bridge-rollers, and shackle on the dredge and trawl. The block of the 
derrick was then hooked on to a strop on the trawl, held in place by a 
greased marline-spike, to the eye of which a lanyard was attached. 
The fall was manned, the trawl hoisted high in the air, swung clear of 
everything, and so was borne by the derrick till the bridle was placed 
in the towing sheave. Then the word was given to lower away from 
the derrick. The steamer going easy ahead, the moment the net 
touched the water it trailed astern ; when all seemed clear, the marline- 
spike was brought out by a smart jerk on the lanyard, and the trawl 
thus released, plunged into the sea, and was quickly out of sight astern, 
while the wire rope ran out over the sheave at a rapid rate. Warned 
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by Captain Sigsbee’s experiences in working the wire rope, I was 
always careful to keep easy way on the steamer, until I thought that 
the trawl was on, or close to, the bottom. Then, if the breeze was 
fresh, we set the jib, which kept the ship’s head off the wind, and caused 
her to drift to leeward at a rate sufficiently fast for working the trawl. 
When the swell was heavy we worked in the reverse direction, steam- 
ing slowly to windward. The result of our plan of working was, that 
we never had a foul trawl or dredge, and we were not troubled by the 
wire rope kinking while in the water. The kinks which did form, 
after use with Manilla rope, were on deck, between the donkey-engine 
and reel. 

The weather, on the whole, was unfavourable for our work; on one 
day only (that on which we steamed out to deep water) was the sea 
fairly smooth. A south-westerly gale brought in broken weather and 
a heavy sea. A large amount of coal and of time was, in consequence, 
expended in steaming to and fro to the dredging ground, and a very 
short time comparatively was at our disposal for actual dredging. 

To illustrate some of the difficulties we had to contend with, I 
shall conclude my report with an account of the loss of our curved 
dredge. 

During the south-westerly gale, the sea at the time running very 
high, we risked two hauls—one with the curved dredge and one with 
the Agassiz trawl—in about 80 fathoms, off the Skelligs; both hauls 
were wonderfully rich in interesting forms of life; but we had to run 
for the shelter of Valencia Harbour. Next day the wind had shifted 
to the north-west, and, though still blowing hard, we determined to 
attempt another haul on the same ground. 

The sea was running higher than on the previous day, and topping 
a good deal. On reaching the ground, I determined to use the curved 
dredge; and as the donkey-engine could not be worked if we went 
head on into the sea, I had to shoot the dredge running before the 
sea. When enough rope was veered, I wished to stop the engine; 
but though the jib was set to keep her head off, the captain considered 
that with the sea running nearly as high as the top of our funnels, 
the risk of a broach to was too great. Iwas therefore compelled to 
vere more rope, and let the engines continue working. This gave us 
too much way; the dredge tore away over the ground at a great pace, 

and, when we hauled in, the iron arms of the dredge came up, but the 

body of the dredge and net were left behind. Further attempts in 
such weather being useless, we sought the shelter of the Kenmare 
River. 
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Being anxious to make this account of our gear and its manage- 
ment as useful as possible to others who may engage in similar work, 
and who wish to do it economically, I have been careful to lay full 
emphasis on our misfortunes as well as on our successes. 

The ground we investigated was particularly interesting, and the 
deeper water gave numerically better results than that inside the 
100-fathom line; and, of course, the deeper we went, the rarer were 
the animal forms obtained. 

The gear we had with us worked well, and I feel certain that with 
such gear, but with 1000 fathoms more wire rope, and moderate 
weather, most interesting work would result from a fortnight’s dredg- 
ing off this south-west corner of Ireland. 


aot 


VIII. 


NOTES ON A COLLECTION OF NATIVE WEAPONS AND 
IMPLEMENTS FROM TROPICAL WESTERN AUSTRALIA 
(KIMBERLEY DISTRICT). Br EDWARD T. HARDMAN, 
F.R.G.S.1.; of H. M. Geological Survey; late Government 
Geologist attached to the Kimberley Surveying Expeditions, 
1883 and 1884. (Plates I., II., and III.) 


[Read Fesruary 22, 1886.] 


Waite engaged for some two years on a Geological Survey of parts of 
Western Australia, I made a small collection of native weapons and 
other implements. The following short description of them may be 
interesting to the members of an Academy which has always 
strongly fostered the study of ancient implements, weapons, and 
costumes. 

The specimens exhibited and described in this Paper are not 
numerous, as it was by no means easy to induce the natives to part 
with articles which must have cost them much time and trouble to 
manufacture with the rude means at their disposal. But I have been 
able to secure some specimens which bear such a remarkable resem- 
blance to ancient Irish weapons, that they may possibly be of some 
value as throwing a little light on the manner of, and the mode of, 
using the stone and other implements of pre-historic times. 

Not alone from this point of view are these instruments worthy of 
notice, but in showing, as it were, the dovetailing of ethnological habit 
from the time only recorded by a kitchen-midden down to our own days. 

How many years ago the flint implement-makers of Britain and 
Ireland lived we do not precisely know; but it is agreed on all sides 
that many thousands of years have elapsed since the stone age in these 
countries. It is therefore the more notable that some of the weapons and 
implements described in this Paper exhibit forms and figures familiar 
to all, both as preserved in the Museum of the Royal Irish Academy, 
and as depicted in the well-known works of Wilde, Evans, Lubbock, 
Lartet, Pengelly, and Ferguson. 

The resemblance of these Australian stone spear-heads, hatchets, 
chisels, and bone implements, together with the character of the orna- 
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mental work on some of the wooden instruments, is so strikingly akin 
to those of Irish pre-historic times, that I think it possible some of our 
best archeeologists might be deceived by them. And yet they are things 
of yesterday. They are not only recent, but most recent. For instance, 
some of the spear-heads are made of bottle-glass, an article unknown 
to the natives of Kimberley four or five years ago. Two of these 
were made for my instruction in the art by two natives of Kimberley. 
The process was very simple. The native having obtained a portion 
of a broken bottle, knocked off a piece of suitable size. He then pro- 
cured a rounded pebble of the rough iron-sandstone, of Carboniferous 
age, so very common in this part of the country. This was slightly 
rubbed on another stone, so as to give it a “bite.” The next requisite 
was a small piece of wood. The native now seated himself, placed the 
wood under his toes, and the piece of glass—resting edgeways on it— 
between the great and second toe. He then, with light blows 
adapted to the nature of the flake he wished to strike off, deftly 
chipped the glass into its first rude leaf-shape form. This being ac- 
complished, lighter blows were given, until a certain amount of finish 
was obtained; then the fine point was gradually formed, and the 
delicately-serrated edge, by slight taps with a smaller and a flat-edged 
stone. 

The specimens I refer to are somewhat rude in appearance, having 
been made rather hurriedly, in order to show me the process of working. 
Still it seems almost incredible that so brittle and treacherous a sub- 
stance as glass could be worked into the form exhibited by the aid of 
such simple instruments.' (See Pl. 1, fig. 12.) 

The whole operation did not occupy more than half an hour. 

That the natives now use these glass spear-heads in actual warfare 
is shown by a sample I have, which was attached to one of their war- 
spears. 

Another specimen, made from the glass of a brandy-bottle, and 
found, together with some highly-finished flint spear-heads, at a native 
camp, attests the wonderful delicacy of touch and sense of symmetry 
which the so-called degraded Australian savage possesses.* 


1 Since writing this sentence I have met with a passage in Mr. R. Brough 
Smith’s work on the Aborigines of Victoria, in which, referring to the stone spear- 
heads of Northern Australia, he says, that it is ‘‘ difficult to believe that skill could 
produce from pieces of stone, by percussion only, such beautiful weapons.’’—Con- 
densed quotation. 

* This specimen is of a very beautiful leaf-shape, and worked to a fine and 
delicate point. (Pl. 1., fig. 7.) The point has unfortunately been broken off. 
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If we compare the extreme simplicity of this method, and the 
beautiful results produced, with the process of the “ flint-knappers ”’ of 
Brandon, as described by Dr. John Evans, in his “ Ancient Stone Im- 
plements,”’ for the manufacture of ‘ strike-a-light”’ flints, in which 
manufacture four steel hammers and one steel chisel are required, 
I think we must come to the conclusion that the Australian savage 
is a somewhat unappreciated man. 

Dr. Evans points out the facility with which flakes may be pro- 
duced from flint by means of a rounded pebble used as a hammer, not 
necessarily attached to a handle, but even when simply held in the 
hand. He also remarks that “‘ proper attention has not being paid to 
the hammer-stones, which, in all probability, occur with the chippings 
of flint.” : 

This conjecture with respect to pre-historic fiimt-works is 
thoroughly borne out by what I have observed in the Kimberley 
district. Frequently we came on deserted native camps in the river 
beds, where it could be seen, from the number of flakes lying about, 
that some of the men had been engaged on the fabrication of spear- 
heads ; and invariably along with these flakes were rounded pebbles, 
evidently used as hammers, and in the correct use of which I was 
initiated by the natives who manufactured the glass spear-heads just 
described. 

The primary process of obtaining the flint-flakes has been already 
described as in practice amongst the natives of the Victoria River, 
northern territory of South Australia. In about the same latitude in 
which we were exploring, but many miles to the eastward, Mr 
Augustin G. Gregory, who explored this district in 1855-6, found the 
ground in one locality strewn with fragments of flints and imperfectly- 
formed weapons. Mr. Bains explains the method of obtaming the 
flakes. According to his account the agate, or flint, is struck upon a 
larger stone in such amanner as, after some trials, to strike off suitable 
pieces for operating on further ; but it would appear from his description 
that these natives are quite satisfied if they succeed in splintering off a 
flake sharply tapering to a keen point, and possessing a thick midrib.* 

Mr. Brough Smith‘ appears to confirm this account, as he figures 
a spear-head from Northern Australia, which is very rude in appear- 
ance, and evidently merely a flint flake, not a finished spear-head like 
those I have seen from Kimberley. 


3 Evans, op cit., p. 24. Also Anthrop., Rev. vol. Iv., p. civ. 
4 Aborigines of Victoria, R. Brough Smith. 
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However, I have seen some specimens in the Melbourne Museum, 
as I recollect, from this part of Northern Australia resembling the 
ruder examples I possess, but not showing the finer finish of the 
better samples. 

I may mention here that agate, calcedony, and quartz, both as 
vein-quartz and rock-crystal, are exceedingly abundant in Kim- 
berley, ranges of hills, sometimes extending five or six miles, and even 
more, being composed in the upper portion of pure white calcedony, 
with moss agates and various other forms of quartz, the result of the 
alteration, by pseudomorphism, of the limestone of which the main 
portion of these particular ranges of hills consist. 

From these agate hills the natives obtain the material for the 
manufacture of their flint implements, often utilismg the rounded 
pebbles of agate carried down from them which abound in the beds of 
the rivers, but sometimes making these hills themselves at once the 
source and workshop. A small outlying range of agate hills on the 
Mayaret River, in about lat. 18°3° south, was apparently one of their 
chief resorts, as the summit of one of the hills was covered with 
fragments of flints and rejected flakes; and I thought it appropriate, 
therefore, to name an extensive range to the north, of which these 
agate hills are a part (being only divided by the river), Lubbock 
Range—after the author of ‘‘ Pre-historic Times.”’ 

The impossibility of carrying away many specimens of these 
implements in a country, and under circumstances where every ounce 
of additional weight was a matter of deep consideration, was a source 
of deep regret. 

It is most interesting to compare these beautiful specimens with 
similar flint weapons of pre-historic times as figured by Lubbock and 
Evans. It will be seen that these represent the highest form of pro- 
jectile flint heads, or the leaf-shaped javelin form. A figure in 
““Pre-historic Man” almost exactly anticipates the shape of these 
Australian barbs, and the inference that the pre-historic weapon was 
used as an arrow or javelin is fully corroborated by the usages of the 
Australians, who use their spears as projectiles, either throwing them 
simply by hand, or with the assistance of a ‘‘ wommerah,” or thrower, 
an instrument which is to all intents and purposes a primitive bow, 
and affords the means of giving strong initial velocity to these javelin- 
like weapons. 

My collection of spear-heads of various kinds shows a curious 
admixture, illustrating the adaptability of the modern savage to 
circumstances. 
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Separately they would seem to be representatives of the Palacoli- 
thic, Neolithic, bone and iron ages. 

There are three sets of mineral spear-heads. The first is formed 
of agate or chalcedony, well shaped, but rudely finished. These 
would seem to belong to a very different age, or to a distinct race of 
- men, in which, or by whom, the very beautiful set of heads in the 
next section were formed. But these belong to the same age and 
people, and are but the finished production, worked up at the owner’s 
leisure. 

A native’s kit, which consists of a piece of ‘‘ paper bark”’ from the 
capput-tree,°> always contains a few of these roughly-chipped spear- 
heads (Pl. 1., figs. 1 and 8), and he works them up into the finely- 
pointed and delicately-serrated article at a convenient time. 

We often surprised parties of blacks in their camps along the river 
beds, when the men were engaged in shaping the first rude conception 
of a spear-head into the orthodox and deadly weapon. 

One cannot help being struck by the very symmetrical shape and 
the delicate finish of the completed spear-heads (Plate 1., figs. 4, 
5, 6). The central figure on Plate r.1s especially worthy of notice 
(Plate 1., fig. 2). This is formed of dark-green agate. 

Next to these come the most modern, namely, those of glass. 
These exhibit alike the progress of civilization, and the deadly 
presence of the brandy-bottle. 

The rate of colonization in certain parts of Western Australia can 
be roughly estimated by the quantity of bottles found in the sand. 
A bottle once emptied is considered to be of no further use, and is 
promptly chucked out; no one dreams of returning empties even in 
the large towns, and in the small ones you can always track your way 
to the best hotel by the accumulating glass. 

The natives were not slow to discover that glass makes a formidable 
offensive weapon. In Queensland and South Australia they interfere 
seriously with telegraphic communication, by stealing the glass 
insulators as material for spear-heads. And when the white man 
appeared in Kimberley, and brought his inevitable brandy-bottle, it 
was quickly utilized, as shown in the specimens here exhibited. 

Another species of spear-head shown in the specimens (PI. 11., fig. 6) 
is of bone—at least fish-bone—being the spine of the ‘‘ cat-fish,” a 
fish common in all the rivers of the district, and resembling an ex- 
aggerated ‘‘cobbler’s thumb,’”’ with which those who are anglers have 


5 Melaleuca leucodendron. 
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at times become painfully acquainted. The cat-fish has three spines— 
one dorsal and two pectoral—each about two inches long. The cat- 
fish of the Australian rivers is about sixteen inches long, and chiefly 
affects the bed of the river, as the unwary bather often discovers to 
his cost.® 

These spears are generally used for taking fish, appropriately 
enough. The process is very simple. The native constructs a rude 
raft of logs, on which he ventures into a deep pool where fish are 
plenty. He has in one hand a piece of twine, to which is attached a 
bait, generally flesh, if procurable. The fish, attracted by this, comes 
up to nibble at it, and while its attention is engaged by the lure, the 
native promptly spears it. 

These heads were broken off from shafts about ‘ten feet long, 
formed of tolerably straight acacia stems—the ‘‘ Wattle’ (Acacia 
mollissima). 

Two other interesting specimens were obtained at the same locality 
as the last. They are the front tooth of the small grey kangaroo, so 
common in Western Australia (Plate 1., fig. 8). These were also 
probably used for fishing, as they appear to have been attached to the 
shafts of spears; but it is possible that they may have been used only 
as ornaments, such as are often worn by the head men, or medicine 
men of the tribe, usually attached to the beard. | 

We next come to the iron age, of which I have one representative, 
which has evidently been used as a spear-head. It is worked from a 
thin plate of iron, and evidently gave the worker more trouble than 
the flints he was accustomed to, for he has not had sufficient perse- 
verance to bring it to a fine point. 

I have another specimen of the iron age which appears to be a 
chisel, made also out of a thin plate of iron, apparently a piece of hoop 
iron. 

I may mention that the natives are taking very kindly to iron as 
against flint. A knife or tomahawk left carelessly about when we 
had visitors in camp was sure to vanish. A suspected kleptomaniac in 
this respect—after whose visit we missed our best tomahawk—carried 
a neatly-constructed axe or tomahawk, fashioned out of a horse-shoe 
(new), picked up after our first journey. How he managed to cut 
that horse-shoe in half is a mystery to this day. The half horse-shoe, 
carefully sharpened and secured in the usual double handle, seemed to 
be a formidable weapon. 


6 It will be noticed that these fish-spines have a double row of serrations. 
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Mops or ATTACHING THE SPEAR-HEADS. 


This is usually effected by means of the spinifer gum, which is 
obtained from the porcupine grass (Zriodia twrritans), a very annoying 
botanical product of North-western Australia. The ‘buck spinifer,”’ 
from which this gum is obtained, covers vast areas of country, always 
marking a waterless district, as it flourishes on low rocks, or on their 
sandy soil, through which water rapidly disappears. It grows in a 
series of rounded tufts, composed of spines like exaggerated gorse 
thorns ; sometimes 12 to 18 inches long, and is the terror of men and 
horses alike. It exudes a peculiar gummy substance; having an aro- 
matic odour, which might be compared to that of a mixture of rice 
and honey, which, at first rather pleasant, becomes after a time—that is, 
when travelling through it—insupportably nauseous. The gum attaches 
itself to one’s clothes and person, and is difficult to get rid of. From 
this material the natives make a very tenacious cement, which is easily 
manipulated by heating, and on hardening bears a great deal of rough 
usage. With few exceptions, all the weapons I have here this evening 
have been fastened on to their shafts or handles by means of this gum. 
It will be observed on the bases of the flint spear-heads, and also on 
the spear-shafts from Kimberley, which I exhibit, but from which the 
heads have been removed. In the case of the fishing spears, it is 
superseded or supplemented by the use of native bone. 

I have here a lump of this cement found in a native camp. It is 
invariably a most important factor in a native kit; fragments of the 
spines of spinifer may be observed init. As to the mode of manufacture, 
I am by no means certain, as the natives did not seem willing to give 
information. As far as I could learn, it is made by crushing the 
spinifer, and mixing the product with the red gum which exudes from 
one of the Kucalypts, and subjecting the mass to heat. 

A similar gum is used by natives of the south for like purposes; 
but it is obtained from the ‘‘ Grass tree” (Xanthorrhea). 


SPEARS: THEIR CHARACTER AND USES. 


Before considering other stone implements, it is as well here to 
describe the general character of the spears used by the natives of 
Kimberley. 

There are four species of spear used in Kimberley— 

1. The war spear, called Aillawal. 

2. ,, large fishing spear, called Mongwal. 

3. ,, small fishing spear, with fish-spine barbs, called Mannijfilea. 

4. ,, hunting spear, called Yannijilea. 
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1. The A2llaval is used almost always in warfare. It consists of 
a thin shaft of some acacia, generally wattle, about 5 feet long, tipped 
with a finely-finished head of some kind of quartz, as before described. 
This primary shaft is inserted into a piece of bamboo, of about the 
same length, in which it is fastened by means of spinifer gum, sup- 
plemented with a tying of kangaroo sinew. 

The idea is evidently to make the bamboo serve as the feather to 
the arrow. The light after-part in the same way preventing wobbling, 
on a principle that I should be sorry to try to explain in the presence 
of so many eminent mathematicians. I recollect well, however, as a 
boy, constructing cheap and effective arrows on the same principle, 
from light reeds, in the end of which a common nail was inserted, and 
which went straight to the mark, although not feathered. 

These spears are always projected from the ‘‘ throwing stick,” 
called in Kimberley Gnalealing ; in the north-western district, about 
Nicholl Bay, Wommerah, and in the south, Weero. 

This method of throwing the war spear and some of the hunting 
spears is common throughout the Australian colonies. 

The Wommerah varies greatly in size and shape, but the method 
of use is always the same. It is a flattish stick, with a hook at one 
end, which is inserted into a hole at the end of the spear. The Wom- 
merah is held between the second and third fingers, and the spear 
between the first finger and thumb. The thrower, before discharging 
his weapon, quivers it in a remarkable manner while taking aim ; 
and as he can generally send it through a man’s body at from 30 to 
50 yards, it was generally understood that when a native ‘‘ shook his 
spear’? at you, you were legally justified in anticipating his shot if 
you could. 

The large Dongwal, or fishing spear, is chiefly used in hunting the 
small crocodile, which infests these rivers, generally not more than 
6 or 8 feet long, and called by the natives Wguana. This spear is 
about 10 feet long, and about 14 inch thick, made of a hard wood, 
sharpened at both ends, and then hardened by fire. The natives creep 
on the basking crocodile, and thrust the spear into the soft part 
beneath the forearm. 

The DMannifilea, or fishing spear, has already been described. 
(Plate 11., fig. 6.) 

The light hunting spear, also called Wannijilea, is simply a straight 
‘“‘ wattle,” hardened by fire, and pointed at one end. It is about 
8 feet long, and is used in slaughtering kangaroo, turkey (the 
Bustard), Emu, and other game. 


| 
: 
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Specimens from South-western Australia will give a good idea of 
the Mannifilea; but, unlike the latter, they are thrown from the 
throwing stick, called in this case Weero. 

In the various districts of Western Australia the dialects are very 
distinct, and are so even in such a short distance as fifty miles. So 
that each tribe applies a very different name to the same weapon. 

For instance, in the north the spears are called Killawal; in 
the Murchison and Gascoyne districts Pil/arra, and in the south 
Gid-jre. 

It is only in the north that flint is used as a spear-head proper ; 
and this custom, I may say, extends across the whole of the northern 
portion of Australia generally. 

But below from 20° to 30° south latitude wooden spears prevail. 
Among the many tribes it is the custom to insert rough chips of 
basalt or hard metamorphic rock, and in latter days, glass, along the 
edges of the spear-heads, but it is only the most northern tribes who 
tip their weapons with single flint-heads. 

The Pillarra of the Murchison is a wooden spear of a formidable 
nature. The head is about 2 feet long, of triangular shape, like a 
bayonet, but on each edge has been carved a series of barbs, pointing 
backwards. If this weapon penetrates any part of a man’s body, the 
only method of extraction is to push the spear-head right through. 

But I have here a far more formidable instrument. It can be 
used either as a spear-head attached to a suitable shaft, or as a dagger. 
It is used by the natives of the Nichol Bay district, and is usually 
known as a punishing spear. It is about 18 inches long, and, besides 
being sharply pointed, is provided with six rows of double cleat- 
shaped points, carved on the circumference out of the solid wood, and 
extending in all for a length of 14 inches. 

It is obvious that if this weapon is thrust into a body, there will 
be considerable difficulty in extracting it. You cannot push it for- 
ward, and you cannot pull it backward. I leave it to others to say 
what would be the right course to pursue under these circumstances ; 
but I was credibly informed that natives punished with one of these 
instruments have survived, and succeeded in extracting the spear- 
head. 

It is chiefly used as a punishment for heinous tribal offences, one 
of the chief of which is adultery. In most of these cases, if the in- 
jured husband catches the guilty parties, he is at liberty to spear his 
wife, which he generally does very promptly. The paramour is also 
very often speared to death, but this is not considered an essential 
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matter. All that wounded honour requires is that he should be 
speared in such place as the husband may elect ; and the gay Lothario 
cheerfully holds out his leg while the bereaved widower, as he then 
is, drives one of these implements into the fleshy part of his thigh. 

I cannot find the name of this terrible weapon amongst my notes. 

In Victoria the spear is called Mongile. It varies considerably in 
shape in different districts, but is usually barbed either by cutting the 
wood itself or by inserting pieces of flint or basalt on the sides of the 
point. 

The thrower, or Wommerah, has been already described. It is 
curious that the Gnalealing of Kimberley closely resembles the Gurreek 
of the Yarra tribe of Victoria in the extreme south, except in length; 
the latter being only about 2 feet long, while that of Kimberley is 3 feet 
43 inches long, and only 2 inches wide. (See Plate 11., figs. 15, 15’.) 

The next most important offensive weapon is that known popularly 
as the Boomerang; a name, however, that is utterly unknown either 
in Western Australia, South Australia, or Victoria. I am unable at 
present to fix its locality, if the word is at all in use in Australia. 

In every district this weapon, although essentially the same, has a 
different appellation. 

I have here two districts in West Australia represented. 

In Kimberley, on the Fitzroy River, the title 1s Jzbber, a word 
appled both to the hunting and war Boomerang. 

In the Swan River district in the south the designation is Kylie; 
and this word is used by the whites throughout Western Australia, 
and largely by the blacks. 

In Victoria the instrument is generally called Wonguim ; but the 
title varies with different tribes, and according to different shapes. 
On the Murray River the name Witto-ah-will is given, while the 
Yarra natives have a but slightly different weapon, called Baru-geek, 
and called on the Murray Braah-ba-witto-ah. The last have a modifi- 
cation, used both as a sword and a missile, called Quwirrany-au-wun ; 
while in the Omus district a curious instrument, partaking of the 
nature of a sword, boomerang, and shield, is called the Lz-W/. 

All these weapons are supposed to be fashioned after the leaf of the 
white gum, which, like most other Eucalypts, has a curved sabre-like 
leaf, and gyrate as they fall. One thrown forward returns like the 
Kylie. 

Some boomerangs, however, are made so that they do not return. 
These are hunting Jzbbers, which are made for throwing straight for- 
wards, and striking fish and birds. 
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The great amount of curve, measuring 5 to 6 inches, is noticeable. 
It will also be observed that they are built in a straight plane. 
(Plate 11., figs. 1 and 1’.) 

On the other hand, the war Aylies or Jibbers, which are returning 
ones, have a very perceptible twist, and the curve measurement is 
only 23 to 33 inches. (Plate 11., fig. 2.) 

The Aylie or Jibber is usually thrown with the point forward, and 
horizontally, a certain inclination being given to it as it is required 
to rise in the air, or the reverse. 

Club.—Next in order comes the Vowala or Ngowla (Plate 11., fig. 7), 
known as the Dowak in the south. This is used both as a shillelagh 
and a missile, being often known as the throwing-stick, and used 
in the fashion of ‘‘ Aunt Sally” sticks, is generally a formidable 
weapon. 


DEFENSIVE WEAPONS. 


These are represented by shields, which are called Carrbina in the 
Kimberley language. 

The Carrbina is 2 feet 53 inches long, and only 42 inches wide. 
(See Plate 11., fig. 3.) It is made, I think, from the Capput tree, and 
is ornamented in front by a series of vertical grooves, and on the re- 
verse by a combination of vertical and zig-zag lines, forming a regular 
and elaborate pattern. This pattern is extremely interesting, show- 
ing, as it does, a marked resemblance to the chevron and diamond 
scrollings on some of our ancient Irish monuments. I shall refer to this 
later on; but may mention that this shield is for an Australian one 
somewhat unique, as it is not usual in the southern districts to have 
any markings on the back of the shield. With this slight defence, the 
natives can ward off spears and other missiles, although quickly and 
skilfully thrown. As a test, a native protected with one of these 
shields stood at a distance of twenty yards, while the manager of the 
Guda station threw with all his strength some twenty small pebbles, 
yet all were caught on the shield save one, which struck the native. 


IMPLEMENTS NoT WEAPONS. 


Stone Tomahawks.—Three of these, which are known in the Kim- 
berley dialect as Uahna, are shown in Plate 11., figs. 8, 12, 12’, 13, 18’, 
and their resemblance to Irish forms is very remarkable. They are 
usually formed of fine-grained basalt, rudely chipped, but worked 
to a fine edge. One specimen (fig. 13) is of hard grit, and exactly 
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resembles some of the stone celts obtained in the neighbourhood of 
Lough Neagh. 

The manner of fastening these hatchets mto the handle is ex- 
tremely simple. The handle consists of a slip of acacia, bent round 
the stone head, which is ned in its place by means of some ‘ red 
eum” or ‘‘spinifer gum,’’ while the two arms of the handle are 
fastened with a couple of thongs of kangaroo sinew. 


SwiIncine STICKS USED IN THE Rives oF [nITIATION. 


It is well known that in all the Australian tribes there are certain 
rites of initiation to be undergone by the boys who have reached the age 
of puberty. In the northern parts of West Australia, circumcision 
and allied rites are practised over a large district, and at certain times 
large numbers of a tribe assemble to take part in these ceremonies. 

Boys of the age of about 10 years are subjected to certain very 
painful operations, the use or meaning of which have not yet been 
fully ascertained ; and while these operations are being performed the 
men of the tribe who sit about swing around their heads flat sticks, 
such as figured in Plate 1., figs. 4, 4’ and 5, 5’. These are about 
16 inches long and 2 inches wide, and about 24 inches thick; and a 
number of these being wound round by perhaps 200 or 300 natives, 
create a booming sound, supposed to be ee to drown the cries of 
the sufferer. 

These sticks are very jealously guarded, and I found it rather 
difficult to obtain specimens. They are always hidden away after the 
ceremony ; the men do not like even to speak of them, and no woman 
is supposed even to know of their existence or use, or can she look on 
them except on pain of death. 

In this case also the markings are peculiarly suggestive of our 
ancient Irish markings. (Plate m1., figs. 1 and 2.) Mr. W. F. Wake- 
man, who has had great experience with regard to Irish scribings, 
remarked their almost exactitude. It is very remarkable, and I shall 
certainly not endeavour to account for it, that we should find in this 
collection of weapons, &c., from the Antipodes the well-known circles, 
channel markings, chevrons, and squares, so familiar to all as occurring 
on Irish monuments. 

Stone Chisels (Plate tr., figs. 9, 10, 11).—In these again we have an 
almost exact copy of the so-called thumb-stones or scrapers of the 
Irish flint period; but the Australian implement is used for the 
carving of wood, not for scraping skins, as it is supposed the Irish one 
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was intended for. These chisels were set into wooden handles by 
means of the spinifer gum, already mentioned, as used to attach spear- 
heads. 

Figs. 10 and 11, Plate 11., show bone implements, not unlike those 
found in ancient deposits at home. Fig. 9, Plate 11., is part of a fire- 
‘stick converted into a bradawl by the insertion of a brass nail. This 
fire-stick is identical in form and mode of use with that at present 
made use of by the natives of the Nicobar Islands. 


bo, Oe 


IX. 


NOTES ON SOME HABITS AND CUSTOMS OF THE NATIVES 
OF THE KIMBERLEY DISTRICT, WESTERN AUSTRALIA. 
By EDWARD T. HARDMAN, F.R.G.S.1., Her Majesty’s Geolo- 
gical Survey; late Government Geologist, Western Australia. 


[Read January 10, 1887.] 


In the course of two visits to the northern part of Western Aus- 
tralia, of seven and nine months respectively, while engaged on a 
Geological Survey of the district, I had many opportunities of noticing 
the characteristics of the Aborigines. I was also able to obtain a 
small collection of native weapons and implements, some photographs, 
and four skulls. An account of the native weapons I have already 
submitted to this Academy. 

The Kimberley district is the extreme northern portion of Western 
Australia, lying between 13° 50’ and 19° 30’ south latitude, and ex- 
tending from longitude 122° east to 129° east, and is, therefore, well 
within the tropics. 

The natives differ but little from the other tribes of the preat 
Island Continent in appearance, except that they are generally—that 
is the males—tall and somewhat superior in physique. The average 
height of the men is 5 feet 8 inches, and the chest measurement is 
about 31 inches. But like all the Australian races they are deficient in | 
the legs, which are very thin, as will be noticed in the photographs. | 
Their average weight is much below that of whitemen. For instance | 
one man who stood 6 feet 2 inches, and whose native name was, by a | 
curious coincidence, ‘‘ Lofty,” weighed but 9 stones—126 lbs. | 

The Aaqelonnent of these men seems to take place altogether in 
the torso, and I have seen many men so powerfully built, as to chest | 
and arms, that it seemed difficult to realize how such poor spindle- | 
shanked legs could support the body. This is the more curious, seeing | 
that their nomadic tribes travel on foot, and one might suppose that | 
the leg muscles would be largely developed. : 

Yet, though so attenuated in the lower limbs, they are wiry and | 
vigorous. I have known these natives to trot fifteen or twenty miles}: 
alongside of our cavalcade on the chance of getting a little damper and 
sugar when we camped down. 
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The women rarely exceed 5 feet in height, seldom, indeed, reach- 
ing that altitude. The young girls, although not by any means to be 
called handsome, or even pretty, have often a pleasing and lively 
expression of countenance; but the older women are not only ugly, 
but sometimes positively repulsive-looking. Indeed I recollect one of 
our surveyors actually lost his appetite, for a day, after casually 
meeting one of these old dames. 

The photographs I exhibit will convey a fair idea as to the average 
appearance of this race. 

Polygamy is an institution, and the number of wives is chiefly 
restricted by the man’s taste for matrimony, his means of supporting a 
large family, and his interest with those of his friends who have female 
children to give away. 

As arule, the females are monopolized by the older and more in- 
fluential men of the tribe. It is in fact rare to find a married man, or, 
as they term it in pigeon English, ‘‘ oolman’’ under 30 or 40 years of 
age. 

The young men are eligible for marriage after twelve months from 
the time when they have been ‘‘ welgied””—that is, painted with red 
ochre—which is done when they are about eighteen years old, and they 
are then known as Bielbuhr. But Bielbuhr, corresponding to our 
bachelor, but with perhaps more moral restrictions, they remain, until 
they obtain a wife from the tribe, or manage to steal one from another 
community. After marriage, the man is called Dalidrr. 

Very often the new-born female children are ‘‘ sealed” to some in- 
fluential man, usually an old man, of the tribe; and during the inter- 
vening time, until marriage, usually ten years, the man cannot even 
look upon his bethrothed; nor is he allowed to hold any intercourse 
with, or even to sce, his future mother-in-law, this last rule being con- 
tinued for some time after the marriage. 

Indeed it is said that in some tribes the rule is strictly enforced 
even after marriage. Ifthe man sees his mother-in-law he is bound 
to avoid her, and wice versd. Whether this rule was instituted for the 
better preservation of the peace in families, I know not. 


Marriace Laws. 


These are very peculiar, but are only modifications of those 
existing amongst all Australian tribes. It has been thought that 
they have been devised to prevent, to some degree, consanguineous 
marriages; but the true reason, as will be seen in the sequel, 
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appears to be to render incest impossible. The marriage laws of 
many of the islands in the Malay Archipelago have the same tendency. 
There are inthe Kimberley district four marriage sects, or families, 
viz. :—Paljari, Kimera, Boorungoo, and Bannighu. 
Now, a Paljari cannot marry a Paljari, nor a Kimera a Kimera. 
I should mention that the four sects exist in each tribe; but the 
following is the rule :— 


Man. Woman. CHILDREN. | GRANDCHILDREN. 
Paljari marries  .. | Kimera. Bannighu. Paljari 
or 
Kimera Dp <n |eiealjari. Booroongoo. | / Kimera. 
Bannighu ,, .. | Booroongoo. | Paljari. Bannighu. 
| or 
Booroongoo ,, .. | Bannighu. | Kimera. Booroongoo. 


It will be observed that there is in each generation a constant 
change of marriage sects, and as these sects are altered according to 
male or female tribal marriages, the ultimate relations of members of 
the same tribe are very difficult to make out. 

For instance, if a Paljari man marries a Kimera woman, the issue 
is Bannighu; but if a Kimera man marries a Paljari woman, the 
offspring is Booroongoo. 

One thing is certain, on analyzing the above Table, that although 
cousins may in some cases intermarry, it would be impossible for a 
man to marry his sister or his daughter, although he might marry his 
granddaughter, an event hardly likely to occur. 

These curious marriage laws—evidently intended to prevent inces- 
tuous intercourse—are general throughout the Australian Continent ' 
as well as in the Malay Archipelago. 

The extraordinary resemblance which this general law of these 
savage tribes bears to that laid down in Leviticus xx. is very striking. 
And while I am on this subject, J may mention another curious coin- 


1 See Brough Smith ; Aborigines of Victoria; also A. W. Howitt: ‘“ Notes 
on Australian Class System.’’—Journal Anthropological Society, Vol. xit., No. iv., 
p. 497. 
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cidence with the Levitical law, and that is, that during the period of 
menstruation the females isolate themselves for a week, and for that 
time carefully avoid the most casual meeting with men, 

I could not ascertain that any special ceremonies take place at the 
marriages of these people. 


Inrrration Ruirzs. 


Next to the Marriage Laws in interest come the initiatory rites for 
the young boys and men. ‘These are very remarkable, and so far as I 
can learn, they are more severe than any practised by other native 
Australians. They are chiefly confined to the males, but in some 
districts the young females are also subjected to painful operations. 

The young boy, known colonially as a ‘‘ crawler,” is called 
‘‘Yadup”’ till he is five years of age. He then becomes a ‘‘ Chooka- 
doo,” and usually is given as a boy-wife to one of the young men. At 
about ten years of age the initiatory rites commence. ‘The first is cir- 
cumcision —an operation performed with a fragment of shell, or a piece 
of sharp flint—and at the same period the two upper front teeth are 
knocked out. He is now known as Balillie. A year later an opera- 
tion is performed which produces an artificial Hypospadias : that is, 
the urethra is sht from the glans penis to the scrotum, and the edges of 
the cut are prevented from healing by the insertion of a flat piece of 
stone. The mode of performing this operation was thus described to 
me; it always takes place at a grand Corroboree :-— 

A shallow trench is dug, into which the boy is flung. One man 
lies across his chest, another across his legs, and then the ‘ Bullia” 
man or Medicine man operates very leisurely with a piece of shell or 
with a sharp flint. In the meantime the women have been removed 
to a distance—they are supposed to know nothing of these ceremonies— 
and the men sitting around make a loud and confused noise—some by 
clapping their hands on their thighs, others by whirling rapidly the 
mero-mero, a thin flat stick, which, thus used, creates a heavy boom- 
ing sound. These whirling-sticks, used to drown the shrieks of the 
victim, as well as the flint or shell-knives used in the operation, are 
considered sacred, and are not to be looked upon by women under pain 
of death. 

It seems by no means certain what the meaning of this operation is. 
The natives are very reticent about it, and either pretend to be, or are 
really unable, to explain it. Two theories have been mooted—one that 
it is the outcome of Malthusian ideas; but this can hardly be, because 
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every boy is so treated, and the married men have no lack of families. 
On the other hand, it is supposed to have originated in a case of stric- 
ture, caused by drinking salt or brackish water ; and an afflicted native 
having in desperation operated on himself, and obtaining relief, the 
practice was generally adopted. I think, however, it is simply some 
ancient rite connected with Phallic worship. 

The boy is now a ‘‘ Wongalong,”’ and after a short interval he 
undergoes the process of having his body ornamented by various cuts 
and incisions on the shoulder blades, arms, chest, loins, and buttocks. 
These cuts are treated in such a manner that they form cicatrices often 
as thick as a man’s finger, and raised like cords on the body. The 
natives are excessively proud of these markings, and endure severe 
tortures in order to develop them to the utmost. 

In some tribes there is practised about this time the bleeding of the 
neophyte. An incision is made in the arm, and the elders suck the 
blood until the patient is well-nigh exhausted. 

The next step is the Wilgieing. This is done when the young 
man is considered to have reached a marriageable age. In fact it 
signifies that he has come of age and has entered into his property. 
If he is betrothed, or can find a girl in the tribe, he can now marry. 

‘< Wilgie”’ is a coarse red ochre, sometimes obtained from the river 
alluvials, and often made by burning the highly ferruginous sandstones 
of the district. 

In the event of a wife not being obtainable, the youth is presented 
with a boy-wife, known as Chookadoo. In this case also the rules of 
the marriage sects are observed, and the husband is not permitted to 
have any intercourse with his quas? mother-in-law. 

As before mentioned, the ‘“‘ Chookadoo”’ is a boy of five years to 
about ten, when he is initiated; but the relations which exist between 
him and his protecting Billalu are somewhat doubtful. There is no 
doubt they have connexion, but the natives repudiate with horror and 
disgust the idea of Sodomy. 

The females are ‘‘ Yadup ”’ to five years ; ‘“‘ Kunyerry ’”’ when they 
are cicatrized on the arms and shoulders, and have one or two front 
teeth knocked out. They are then ‘‘ Uarrbun” up to the age of puberty. 
After marriage, and the birth of the first child, they are styled 
‘* Doobhjarndoo.”’? 


2 The nasal septum is pierced in the male, and sometimes ornamented with a 
piece of horn or bamboo; but I only noticed this once in the case of a woman. 
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PUNISHMENT oF ADULTERY. 


On the whole, these natives are by no means of such a low type of 
humanity as has been supposed. They are quick and intelligent, 
easily taught, and become tractable and willing servants. Their talent 
for languages usually surpasses that of the white man ; they possess 
musical instruments, and, as is exemplified in the carving of their 
weapons and implements, and in the drawings which may be often 
seen in cairns and on rocks, have some notions of art. 

In the southern district, the natives at the Mission of New Norcia 
have been trained by Bishop Salvado to not only singin the choir, but 
to accompany the chanting with a full string and wood band, and the 
performance is far from contemptible. 

The author concluded with some remarks on the burial customs, 
and exhibited four skulls of Kimberley natives, brought home by him, 
which had been measured and described by Dr. Phin. 8. Abraham. 


N.B.—Owing to the decease of Mr. Hardman before these Papers 
were printed, they have not had the benefit of his revision.—[ Error. | 


Liana 


X. 


NOTES ON WORKED FLINTS FOUND ON A RAISED BEACH 
AT PORTRUSH IN AUGUST, 1886. By W. J. SIMPSON, 
Belfast. 


[Read January 24, 1887.] 


THE accompanying specimens of worked flints were found at Portrush, 
county Antrim, in the centre of the town, and in the immediate vici- 
nity of an ancient beach which had been exposed to view, through the 
removal for building and other purposes of a vast quantity of sand, which 
covered it to the extent of thirty, and in some places fully forty feet. 

The first discovery of flints at this place was made at the latter 
end of July (1886) by a working man named Gallagher, who disposed 
of his specimens to a few residents in the neighbourhood who took an 
interest in the matter. I visited the place on August 2nd, 1886, and 
found that on the removal of the accumulation of sand (which was the 
result of years of labour), the ancient beach could be traced distinctly. 
Water-worn boulders, pebbles and flints, of the usual types, all bear- 
ing unmistakeable traces of the action of water, became visible. Under- 
neath the sand in which these remains were embedded, and which was 
quite different in appearance from the more recent accumulation (be- 
neath which all had been buried, and which, as I have before stated, 
had been gradually removed), at a depth, varying according to the 
nature of the ground, of from 5 to 10 feet, I found a layer of peaty 
soil, consisting of sand and decayed vegetable matter, the appearance 
and composition of which was quite different from the superincum- 
bent layer, which formed the ancient beach. It was of a dark-brown 
colour, varying to black, and would convey the impression that it 
consisted of decayed moss, mixed with sand and clay. In this deposit 
the worked flints were found in such quantities, that it was scarcely 
possible to turn up a spadeful of the soil without finding half a dozen. 
This peaty soil, I have been informed by men who have laboured in 
removing the sand, etc., extends to a depth of about 8 feet. When 
water was upon the beach, the place where the flints were found must 
have been covered to a certain depth ; then the question arises, Was it 
submerged prior to the advent of the flint-workers? I should con- 
clude that the water had receded, and that vegetation, such as may 
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be observed on the adjacent sand-hills, was in progress at the period 
to which I refer. Flint cores and large nodules are plentiful; the 
worked pieces vary in size from minute fragments, about 3%th of 
an inch in length, to 14 and 2 inches: they are rudely fashioned. 
Scrapers of various lengths, and peculiar sharpened bent pieces, have 
also been discovered. 

I occasionally came upon charred substances, which crumbled 
away upon removal, and pottery fragments here and there, but I found 
none worth removing. The exact locality where the flints were dis- 
covered is situated on the south side of the road leading to Dunluce, in 
the immediate vicinity of a row of small houses, called ‘‘ Springhill.” 
I enclose photograph of the place, looking westward. I have been 
informed by some of the inhabitants of the place that the removal 
of the sand has been going on for the past twelve years; it covered 
to the extent of thirty, and in some places fully forty feet, the soil 
in which the worked flints were found, which is at least forty feet 
above present sea level. I made several attempts in other localities 
where sand had been removed, but was unable to find any flints 
which bore traces of working. With regard to the peaty soil to 
which I refer, on the western shore, towards Portstewart, before 
coming to the basalt, it may be observed in perfection, forming great 
slabs, partially covered by sand, and in other places showing distinctly 
in the sides of the sand-hills which border the shore. At various 
points along the coast I examined carefully this vegetable substance, 
but could not find any trace whatever of flints; but I found the 
peaty soil so compressed, that it had almost become turf; the vege- 
table substances, of which it isso largely composed, had become 
totally decayed, and thoroughly amalgamated with the sand, to such 
an extent that it cut just like a piece of soap, which it resembled in 
consistency. The fragments of pottery were not embedded in the 
peaty soil to any depth, but were found upon the top. I found many 
of the flints lying on the surface when the more recent accumulation 
of sand was carefully removed, but upon digging they became more 
plentiful. 


XI. 


THE PERONEUS QUINTI DIGITI. By D. J. CUNNINGHAM 
(M.D. Edin. et Dubl.), Professor of Anatomy, Trinity College ; 
and H. Sr. JOHN BROOKS, M. D., Dubl., Demonstrator of 
Anatomy, Trinity College, Dublin. 


[Read Junz 27, 1887. ] 


TuIs communication was suggested to us by the occurrence of two re- 
markably well-developed examples of the peroneus quinti digiti muscle 
in the Dissecting-room of Trinity College. The tendinous slip which 
bears this name is only occasionally present in the human foot. It is 
of little or no functional value; but it possesses a high interest in con- 
nexion with the history of the peroneus brevis and extensor brevis 
digitorum muscles. In its most common condition this slender tendi- 
nous slip springs from the tendon of the peroneus brevis on the outer 
side of the foot, and proceeds forwards to the dorsum of the little toe, 
where it lies in series with the four tendons which the extensor brevis 
digitorum gives to the four inner toes. 

A few years ago Dr. George Ruge’ of Heidelberg proved in the 
most conclusive manner that the position of the extensor brevis on the 
dorsum of the foot is not primitive, but one which is acquired. 
Originally it was a muscle of the leg, and arose from the fibula along 
with the peroneal muscles. In the ornithorhynchus it consists of two 
parts—(1) an extensor brevis of the four inner toes, to each of which 
it sends a tendon; (2) an extensor brevis of the little toe. But 
further, the peroneus brevis can hardly be said to have any existence 
in this condition. It is merely represented by a small tendinous slip 
which proceeds from the tendon of the extensor brevis of the little toe. 
From this and other facts Ruge comes to the conclusion that the 
peroneus brevis is to be regarded as an offshoot from the extensor 
brevis V. 

In the animal groups which intervene between the ornithorhynchus 


1 Untersuchung tber die Extensorengruppe am Unterschenkel und Fusse der 
Sdugethiere.— Morph. Jahr., 1880. 
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and man the descent of the extensor brevis I.-IV. can be traced step 
by step. First one belly descends, and then another, and so on until 
all the four tendons spring from fleshy bellies which le on the dorsum 
of ‘the foot. But what becomes of the extensor brevis V.? It is left 
behind. A peroneus brevis is developed out of it, and ultimately in | 
the higher forms, as in man, the offspring swallows up the parent; in 
other words, the extensor brevis VY. is obliterated, and only occasionally 
appears in the form of the little tendinous slip which receives the name 
of the peroneus quints digite. 

With a history so interesting it is not surprising that the peroneus 
quinti digiti (or extensor brevis V.) should have received so much 
attention from anatomists—an attention which, as we have already 
stated, is altogether unwarranted by its functional importance. 
Statistics of its relative frequency have been given by Pozzi? and 
Wood. The former anatomist examined 28 subjects, and found the 
muscle present in four cases, 2.¢. 1 in 7. Wood has published two 
series of statistics. In the first of these he only met with the 
peroneus quinti digiti five times in 382 subjects; but in his later, and 
more complete statistics, he states that he discovered it 36 times in 
102 subjects, 2. ¢. 1 in 8. 

For two years we have kept an accurate record of the occurence of 


_ the peroneus quinti digiti in the Practical Anatomy Department of 


| 
| 
| 


Trinity College. Forty-five lower limbs were specially examined, with 
a view of determining whether it was present or not. The following 
are our results :— 


Present in a well-marked form in 21 cases. 
ee », Yudimentary formin 5 Si 
Absent in : : : oa AL 


—— 


45 


In the cases indicated as ‘‘ present in a well-marked form,’’ the 


| tendinous slip arose from the tendon of the peroneus brevis at some 
_ point between the malcolus and the projection on the base of the fifth 
_ metatarsal bone, and joined the dorsal expansion of the long extensor 
| tendon of the little toe. In those cases indicated as ‘‘ rudimentary ”’ 


2 Journ. de V Anatomie et de la Phys., 1872. 
3 Proc. Roy. Soc. Lond., vols. xv. and xvi. 


80 Proceedings of the Royal Irish Academy. 


the tendinous slip was lost on the dorsum of the fifth metatarsal bone 
and the fascia which covers the fourth dorsal interosseous muscle. 

There cannot be a doubt that Pozzi, and also Wood in his first 
statistics, altogether understate the frequency of occurrence of the 
peroneus quinti digiti in man. Testut expresses a similar view in his 
remarkable work, entitled ‘Les Anomalies musculaires chez homme.” 
He says with reference to the results obtained by these authors: ‘‘ Ce 
rapport est bien évidemment trop faible, si l’on tient compte de tous 
les cas ot un tendon surnuméraire se detache du tendon du court 
péronier latéral pour se terminer sur n’importe quel point de la région 
tarso-métarsienne.”’ 

The more recent statistics of Wood more nearly express the truth, 
and in these he distinctly records all forms of the muscle, both rudi- 
mentary and well-developed; still they fall considerably short of the 
results obtained by us. Perhaps an average struck from both would 
yield the most accurate result. This would give 60 cases in which it 
was present out of 147, 2. e. 40 per cent. 

But the peroneus quinti digiti is not always found in this very 
rudimentary condition. In the forty-five subjects examined it was 
observed on two occasions to be provided with a fleshy belly. In one 
instance this fleshy belly was only partially blended with the peroneus 
brevis. It arose in the leg from the septum which intervenes between 
the peroneal group of muscles and the muscles on the posterior aspect 
of the leg, and its tendon turned round the external maleolus in the 
peroneal sheath, and finally found insertion into the tendon of the 
common extensor which goes to the little toe. Such a condition is not 
unknown. Macalister* has also described such a muscle. Here, then, 
is an example of the extensor brevis minimi digiti reverting to its 
original separate condition, and asserting its primitive independence. 

In the second case the muscle arose by a tendionous slip from the 
tendon of the peroneus brevis as it turned round the external maleolus. 
This gave place to a fusiform fleshy belly which was situated on the 
dorsum of the foot, on the outer side of the extensor brevis digitorum, 
and closely connected with it by areolar tissue. It finaily ended in 
a slender tendon, which presented the usual insertion on the dorsum of 
the little toe. Similar cases have been recorded by Hallet,> Wood,® 


4 “Muscular Anomalies in Human Anatomy’’—Trans. Roy. Irish Acad., vol. 
xxy. (Science), p. 133. 

5 Hallet, Hdin. Med. and Surg. Journ., 1848. 

6 Wood, Proc. Roy. Soc., vol. xvi. 
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Macalister,’ and Testut,® and they indicate a tendency on the part of 
this muscle, not only to separate itself from the peroneus brevis, but 
to descend to the foot for its origin, and range itself alongside its former 
companion, the extensor brevis I.-IV. 

From what has been said, it will be seen that the peroneus quinti 
digiti offers a very striking example of atavism, or reversion to a former 
type. 


| 
| 


7 Macalister, Proc. Roy. Irish Acad., vol. i., 2nd series. Science. 
® Testut, Les Anomalies musculaires chez ? homme. 
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GEOMETRICAL ILLUSTRATIONS OF NEWLANDS’ AND 
MENDELEJEFF’S PERIODIC LAW OF THE ATOMIC 
WEIGHTS OF THE CHEMICAL ELEMENTS. By REY. 
SAMUEL HAUGHTON, M.D. (Plates IV.-VIII.) 


[ Abstract. | 


PART I.—THE FIRST AND SECOND PERIODS OF SEVEN ELEMENTS 
FOLLOWING HYDROGEN; OR, THE CARBON-SILICON 
DOUBLE PERIOD. | 


[Read Aprit 28, 1888. ] 


I assume on the part of my readers a general knowledge of Newlands’ 
Law of Octaves, of Mendelejeff’s Pertodic Law, and of Reynolds’ graphic 
representation of the results arrived at by their successors on this re- 
markable subject. 

I reproduce, in Plate 1v., with Dr. Reynolds’ permission, the most 
recent graphic representation of the Periodic Law. 

In this diagram the elements are plotted according to their atomic 
weights and valencies; the vertical co-ordinates being atomic weights, 
und the horizontal co-ordinates being valencies, counted (for conve- 
nience of plotting) positive or negative, according as the element belongs 
to an odd or even period of seven. 


Furst Period, or Carbon Period. 


ELEMENT. ATOMIC WEIGHT.| VALENCY. 
1. Lithium. 7 Monad. 
2. Beryllium. 9 Dyad. 

3. Boron. 11 Triad. 

4. Carbon. 12 Tetrad. 
5. Nitrogen. 14 Triad. 

6. Oxygen. 16 Dyad. 

7. Fluorine. 19 Monad. 


Proc. R.I.A., Ser. 111., Vol. 1. Plate IV. 
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Second Period, or Silicon Period. 


ELEMENT. ATOMIC WEIGHT.| VALENCY. 
1. Sodium. 23 Monad. 
2. Magnesium. 24 Dyad. 

3. Aluminium. 27 Triad. 

4, Silicon. 28 Tetrad. 
5. Phosphorus. 3l Triad, 

6. Sulphur. 32 Dyad. 

7. Chlorine. 354 Monad. 


i I 


In Plate v. I show, on an enlarged scale, Dr. Reynolds’ diagram 
for the above-named Carbon and Silicon Periods, following hydrogen. 
This diagram is formed by joining together by right lines the succes- 
sive fourteen points, commencing with lithium and ending with chlo- 
rine. Ifthe points were at random, the number of right lines would 
be thirteen; and this would be the order of the curve passing through 
the fourteen points, and an infinite number of such curves could be 
drawn, and the problem would be geometrically indefinite. The points 
being supposed placed at random, itis well known that a single general 
quartic curve can be drawn through them, and one only, thus giving 
an unique geometrical solution. 

A general quartic curve is therefore the simplest solution that the 
collocation of fourteen points admits of in its most difficult form; but 
this solution may become simpler, if the points are arranged by a law 
or method, and not at random. 

In the problem now before us, we find on inspection that five of the 
fourteen points lie on the same straight line,’ viz. :— 


C|N|O] Mg] Si. 


This is shown in Plate vr. 
This line joins the two tedrads, carbon and silicon, and passes 
through the point 20 of the line of atomic weights. 


1 The chances are millions to one against this happening at random. 


Plate V. 
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There remain nine points not accounted for, viz.:— 
Li] Be| B| F| Na| Al | P| S| Cl. 


These nine points are found to lie upon a simple serpentine cubic 
with one real asymptote, which I have plotted in Plate vr. 

Taking the point 20 for origin, the co-ordinates of the nine points 
are as follows :— 


& Y 
1. Lithium. —13 -—1 
2. Beryllium. -— 11 . 2 
3. Boron. - 9 —3 
4. Fluorine. — 1 —1 
5. Sodium. + 3 +1 
6. Aluminium. al +3 
7. Phosphorus. +11 +3 
8. Sulphur. +12 +2 
9. Chlorine. + 153 +1 


By means of this Table, the nine unknown co-efficients of the cubic 
can be found, and the curve plotted, with its asymptote, as I have 
done in Plate vr. 

The total curve consists of— 


a. the lineal branch ; 


6. the cubic branch ; 


and there is a possibility of forming an element wherever the monad, 
dyad, triad, or tetrad lines intersect the curve. 
The first three elements, viz.—Li | Be | B group themselves upon 
the cubic branch, and also the last three elements, viz. P | S | Cl are 
found upon the cubic branch. 
The fourth element, carbon, is found upon the lineal branch, and 
could not occur upon the cubic branch, which lies altogether inside the 


Plate VI. 


Proc. R.I.A., Ser. 111., Vol. 1. 


87 


uy peony 7 


et yy Loe peuopy pa ae ( 
FLOLAWASYF 


NY WE pels 
A" 
AS 


QUIT peujay 


88 Proceedings of the Royal Irish Academy. 


tetrad line, and the same remark applies to the eleventh element, 
silicon. 

In the remaining six elements lying between carbon and silicon, 
what (for want of a better word) I may call a “‘ contest’ takes place 
between the lineal branch and the cubic branch as to which of them 
shall have the element, but in no case are two elements formed with 
the same valency. 

1. In the triad line, nitrogen is formed on the lineal branch, but 
there is distinctly intimated the possibility of another element on the 
cubic branch, with the atomic weight 13, where the cubic having passed 
through boron, again intersects the triad line. 

2. On the dyad line, oxygen is formed on the lineal branch, but 
the possibility is shown of another element on the cubic branch, with 
the atomic weight 16:4. 

3. On the monad line, fluorine is formed on the cubic branch, 
with a possibility of another element on the lineal branch, of atomic 
weight 18. 

4. Again, sodium is formed on the cubic branch, with a possibility 
of an element on the lineal branch, with atomic weight 22. 

5. Magnesium is formed on the lineal branch, with a possibility of 
another element on the cubic branch, with atomic weight 25. 

And, lastly, aluminium appears on the cubic branch, with a possi- 
bility of another element on the lineal branch, of atomic weight 26. 

These two periods of seven elements each form the first two 
octaves of the chemical harmony of the universe; but what are we to 
do with hydrogen, which remains alone, outside the harmony ? 

Mendelejeff thought that his six missing brothers and sisters were 
to be sought between hydrogen and lithium; but Dr. Reynolds easily | 
proved that they must be sought for behind hydrogen, which is the 
last note of the primeval octave. Are they to be found between zero 
and unity, or looked for ‘‘ behind the looking-glass”’ in the unknown 
land of negative atomicities, where heat, light, and electricity reside ? 

However this may be, I think it useful to point out a remarkable 
relation between hydrogen and the fourteen elements which follow it 
in atomic weight. 

If we take the common centre of gravity of the foanteen elements 
(regarded as equal weights), and join this point with the point re- 
presenting hydrogen, the line so found is very nearly parallel to the 
asymptote of the cubic curve drawn in Plate v1. 

The difference in direction between the two lines is only 20’ arc. 

Hydrogen, the first born, and king of the elements, sits alone, 
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without brothers or sisters, and seems to resemble the fabled Isis of 
Egyptian mythology— 


° 4 F) A N , \ 
Hyw €ipt may TO yeyovos, kal Ov, Kat ’ewomevov, Kal TOV emov mémAoV 
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Tae oF Liftcen Elements, with Name of Discoverer and Date. 


Norn. 


ELEMENT. NAME. DATE. 

1. Hydrogen. Cavendish. 1781 

2. Lithium. | Arfwedson. 1817 

3. Beryllium. Wohler. 1828 

4, Boron.} Gay Lussac and Thenard. 1808 

5. Carbon. Prehistoric. 

6. Nitrogen. Rutherford. 1772 

7. Oxygen. Priestly. 1774 

8. Fluorine. Moissan. 1886 

9. Sodium. Davy. 1807 
10. Magnesium. Davy. 1808 
11. Aluminium. Wohler. 1828 
12. Silicon. Berzelius. 1823 
13. Phosphorus. Brandt. 1669 
14. Sulphur. ee Prehistoric. 
15. Chlorine. Scheele. 1774 
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PART II.—THE THIRD AND FOURTH PERIODS OF SEVEN ELE-. 
MENTS FOLLOWING CHLORINE; OR, THE TITANIUM- 
GERMANIUM DOUBLE PERIOD. 


[Read May 14, 1888.] 


I now proceed to the discussion of the third and fourth periods of 
seven elements each. 


Third Pervod, or Titanium Period. 


ELEMENT. ATOMIC WEIGHT.| VALENCY. 
1. Potassium. 39 Monad. 
2. Calcium. 40 Dyad. 
3. Scandium.! 44-45 Triad. 
4. Titanium. 48 Tetrad. 
5. Vanadium. dl Triad. 
6. Chromium. 52 Dyad. 
Manganese. 55 Monad. 


Fourth Period, or Germanium Period. 


ELEMENT. ATOMIC WEIGHT.| VALENCY. 
1. Copper. 63 Monad. 
2. Zine. 65 Dyad. 
3. Gallium (Ekaluminium). 69 Triad. 
4. Germanium (Eka Silicium). 72 Tetrad. 
5. Arsenic. 75 Triad. 
6. Selenium. 79 Dyad. 
7. Bromine. 80 Monad. 


1 The atomic weight of scandium lies between 44 and 45, but nearer to 44. 
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At the commencement of the year 1875 there were three unknown 
_ elements of this Table, viz. :— 


Gallium, found in 1875; 
Scandium, found in 1879 ; 


Germanium, found in 1886. 


And it is the glory of the Periodic Law of Modern Chemistry that 
it predicted (approximately) the atomic weights of these three un- 
known elements and their valencies, which predictions were fulfilled 
| by the successive discovery of the unknown elements. 

| In Plate vir., which is a representation of the third and fourth 
_ periods, of Dr. Reynolds’ curve, we can see that a triad element is 
| wanting between calcium and titanium, and both a triad and tetrad 
| element wanting between zinc and arsenic. These missing elements 
| were predicted and found. 

| It is quite true that there were three well-known elements lying 
_ between manganese and copper, viz. iron, nickel, and cobalt; but 
_ these three elements did not conform to the rules of the Periodic Law, 
and their places have been taken in that law by scandium, gallium, 
| and germanium. 

They were like the ‘‘three children in the oven” described by 
_ Daniel (Shadrach, Meshach, and Abednego), who refused to worship 
_ the Golden Image or Periodic Law set up by Nebuchadnezzar and the 
_ modern chemists. 

| I hope to show in the present Paper that iron, nickel, and cobalt 
| are not so refractory as they appear at first sight; but, on the con- 
_ trary, ready to take their proper places on the chemical curve when 
_ rightly interpreted. 

| An inspection of Plate vir. shows (just as we found in the former 
_ curve in the case of the tetrad elements, carbon and silicon) that the 
_ line joining the tetrad elements, titanium and germanium, contains five 
_ elements, viz. : 


Ti | Va | Ca | Ga | Ge, 
_ leaving nine elements free, which sit upon a general cubic— 


K | Ca| Se] Cr | Mn | Zn | As | Se | Br. 
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If we use the atomic weights and valencies of these nine elements 
(taking scandium = 44°3), we can find the equation of the cubic 
passing through these points, the form of which I have plotted in 
Plate vitt., and which has one real asymptote like the former cubic, but 
has a much more complex shape.! The dyad lines, both positive and 
negative, have a remarkable relation to the cubic curve. They are 
both very near the position of the horizontal tangent. 

In fact, the positive dyad line intersects the cubic in three real 
points, viz. :— 

79, 65:°064, 65. 


The first of these is the element selenium, and the third the element 
zinc, with another element almost identical with zinc in atomic weight, 
both points being nearly on the horizontal tangent. 
The negative dyad line intersects the cubic in three real points 
also, V1Z.:— 
40, 52, 956; 


which represent exactly the atomic weights of the three elements— 
calcium, chromium, and iron. 

Now, we must remember that the cubic curve was constructed 
without any reference to iron, or its atomic weight, and it is very 
remarkable to find it taking its place on the curve after chromium, 
and near nickel and cobalt, which are not far off the dyad line. 

In fact, the cubic curve points out, by clinging to the dyad line, 
from 52 to 59, the possibility of forming, in that interval, a number of 
elements similar to each other in physical and chemical properties. 
These elements have been actually formed, and are— 


Chromium, Iron, Nickel, Cobalt. 


Excepting these four elements formed on the cubic branch of the curve, 
the distribution of the remaining elements, between the lineal and 
cubic branches, is similar to that found in the curve described in 
Part I. 


The first three elements are on the cubic, viz.— 
K | Ca | Se. 

The last three elements are also on the cubic branch, viz.— 
As | Se | Br. 


1 I venture to call it a serpentine ‘whiplash’ cubic. 
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The central elements alternate as before between the lineal and 
cubic branches, viz.— 


Mn cubic, Mn (dvs) 57 lineal, 
Cu lineal, Cu (dis) 64 cubic, 
Zn cubic, Zn (bis) 66 lineal, 


with a possibility of forming three other elements near them, which 
have not come into existence. 

The remaining elements are formed in pairs on the lineal branch, 
in the two gaps of the cubic branch, where two roots become imagi- 
nary, viz. Ti| Va, with a possibility of another element of atomic 
weight 50, forming a monad on the cubic at the opposite side, and, 
in the other gap, Ga | Ge |, with the possibility of another monad 
element of atomic weight 693 at the opposite side. 


[ Norz, see p. 96. 


Plate VIIL. 
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TasLe oF Fourteen Hiements, with Name of Discoverer and Date. 


Note. 


ELEMENT. NAME. DATE. 
Potassium. Davy. 1807 
Calcium. Davy. 1808 
Scandium. Nilson. 1879 
Titanium. Gregor. 1789 
Vanadium. Sefstrom. 1831 
Chromium. Vanquelin. 1797 
Manganese. Gahn. 1774 
Copper. —— Prehistoric. 
Zine. Paracelsus. Xvi. century. 
Gallium. De Boisbaudran. 1875 
Germanium. Winkler. 1886 
Arsenic. Brandt. 1733 
Selenium. Berzelius. 1817 
Bromine. Balard. 1826 

Additional Isolated Elements. 
Iron. —— Prehistoric. 
Nickel. Cronstedt. 1751 
Cobalt. Brandt. 1735 
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. REVISED CATALOGUE OF VARIABLE STARS, WITH 
NOTES AND OBSERVATIONS. By J. E. GORE, M.R.I.A., 
F.R.A.S., Honorary Associate of the Liverpool Astronomical 
Society. 


[Read June 18, 1887.] 


He following is a revised Catalogue of all Stars now certainly 
own to be variable in light. All recent discoveries have been 
‘eluded, and a few variables added, which were inadvertently 
mitted in the first Catalogue. To avoid disturbing the numbering 
' the former Catalogue, lettered numbers are given to the new 
ditions. A number of stars are added in a Provisional List which 
ave been announced as variable, but of which the variability does 
ot yet appear to be placed beyond doubt. 

_ To avoid confusion in the future, distinctive letters (according to 
rgelander’s nomenclature) have not—except in a few cases—been 
ded to the new variables in the present Catalogue. 

| The positions of the variables have been brought up to 1890:0, 
d the latest observed dates of maxima and minima have been given 
fen these could be obtained. In some cases, however, no recent 
| servations were available, and for dates of maxima and minima the 
mer Catalogue should be referred to. 


ee 


‘Columns have been added showing colour and spectrum as far as 
therto observed. The colours have been derived from various 
irees, and the spectra have chiefly been observed by Dunér and 
el. A few have been observed by Espin. The notation used for 
2 spectra is that employed by Dunér in his valuable Paper, Sur les 
R. I. A. PROC., SER. IlI., VOL. I. rr 
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Etoiles a Spectres de la Troisiéme Classe (Stockholm, 1885), and is as 


follows :— ; 


Class I. includes spectra, in which the metallic lines are ex- 
tremely faint (facbles) or entirely invisible. The blue and violet of 
the spectrum are strong, and the colour of the stars is usually white. 
This class is subdivided as follows :— 


I.a. Spectra in which the hydrogen lines are very strong (as in | 
Vega, Sirius, &c.). | 


I.6. Spectra in which the hydrogen lines are wanting. 


I.¢. Spectra where the hydrogen lines, and the line D; are brghti 
(as in B Lyree and y Cassiopeize). 


Class II. includes spectra in which the metallic lines are numerous | 
and easily visible. The blue and violet are relatively weak. In the | 
red there are sometimes faint bands. This class is subdivided into— 


II.a. Spectra with numerous metallic lines, especially in the yellow | 
and green (Aldebaran, Pollux, Arcturus, &c.). | 


II. 6. Spectra where, besides the dark lines and isolated bands, there | 
are numerous bright lines (ex. T Corona, R Geminorum). | 


Class IIT. includes spectra in which, besides the metallic lines, there | 
are numerous dark bands in all parts of the spectrum, and the blue | 
and violet are remarkably faint. These stars are orange, or red, im I 
colour. This class is subdivided as follows :— | 


III.a. Spectra, in which the dark bands have a dark sharp edge | 
towards the violet, and shade away towards the red (as in| 
a Herculis, a Orionis ‘‘ Nova Orionis,” a Pegasi, &c.). i 


III.b. Spectra, in which the dark bands shade away towards the 
violet (as in U Hydre, 19 Piscium). af 


The sign ! denotes that the spectrum is fine; !! very fine; and 
11! superb. , 
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Additional information and observations are given in the Notes at 
she end of the Catalogue. The notes in the original Catalogue are not 
epeated in this, so that the notes now given may be considered as an 


Appendix to those in the first Catalogue. 
The author’s own observations were made near Ballysodare, County 
jligo, with a binocular field glass. 


[ CaTaLoGuE OF VaRIABLE Srars. 
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921 


Star. R.A., 1890.0 

Be Me. 1083 
Lalande, 405 Ceti,.| 0 16 12 
T Cassiopeie, . al Lua 
R Andromede, On Shas 
S Ceti, 18 we 
B Cassiopeie, . 0 18 41 
T Piscium, . 0: 26 18 
a Cassiopeiz, 0 34 16 
Nova Andromede, 0 386 43 
V Cassiopeic, . 0 40 11 
U Cephei, 0 52 31 
S Cassiopeie, elles: 
S Piscium, . I aks 6X0) 
— Piscium, ey a eS 
R Sculptoris, 1, Dib BO 
R Piscium, . TL ORE By 
S Arietis, 1 68 44 
R Arietis, Qe SE sb 
0 (Mira) Ceti, . De Zh 
S Persei, 214 58 
R Ceti, . 2 20 24 
U Ceti, . 2 28 55 
T Arietis, DN hak 
p Persei, . Df) 2 
B Persei (Algol), .| 3 1 O 
R. Fersei, 3.23 3 
A Tauri, . 3 54 36 


a Nova, 1872. 


5 Nova, 1885. 


Je 


PS ea ee ee ee 


+ + + 


fh ae ed 


Change of Magnitude. Mean Pe 
Max. | Min Days. 

40-1 5-2 7-0 

10°9 | 65-7-0 11-11-2 436 
58:1 | 56-86 < 12°8 4047 fl" 
56-3 | 7-0-8-0 < 10°7 gaa6 f"" 
32°1 Sl ? Lm [ 
59°6 | 9°5-10°2 | 10-5-11-0 Trreguler} | 
56 2-2 2°8 Irregular} 
39-9 7-0 215 | 2 | 
39:2 8-5 14 60 ef | 
17 7-2 9-1-9°4 4g) 
1:9} 6°7-8°5 213 615 Wty”: 
21-1 | 8-8-9-3 <13 406:6)!7' 
17°8 10M 14 330 
6-8 5°75 7°75 20 ele. 
18-9 | 7-0-8°3 < 12°5 346 |)! 
0-3} 9-1-9°8 < 13 ogee! 
323 | 7-6-9°0 | 11-9-12°7 1864}! 
28-6 | 1-7-5:0 | 8-7-9:5 | 

5-0 7-6 < 9:7 

40-5 | 7-9-8°7 < 12°8 

34-0 | 6-8-7°0 < 10°5 

3 7-9-8-2 9°4-9°7 

24:8 3-4 4:2 

31:9 2-9 3-7 288 

17-7 |) “7729-2 1 a 
10°8 3:4 4-2 


c Algol type. | 


ABLE STARS. 


“Maximum. Date of Minimum. 


. Dec. 38. 1884. Dee. 4. 


| 
385.))Det. 16. 1873. Jan. 29. 
| 
| 

385. Jan. 10. ar 


i88.illay 1 ae 
| 1885. Aug. 3, 
ty 115 53°5™, 
iuly 22+ oe 
May 8 
an. 5°7 1878. Nov. 15 
Yov. 17°5 
Mar. 17 0° 
eb. 6 1886. Nov. 27 
‘Tov. 14 1883. Nov. 28 
ipril 2 + 
Det, 31-4 
b. 24. 
Mar. 11 1872. Nov. 8. 
|( 1887. Feb. 9. 
8h Om -5, Cam. 
(U.S.A.), M.T. 


| ec, 6. ee 


| é Spectrum according to Espin. 


| 


Discoverer. 
Chandler, 1882. 
Kriiger, 1870. 
Argelander, 1858. 
Borelly, 1872. 
Cornelius Gemma, 

1572. 
R. Luther, 1855. 
Birt, 1831. 
I. W. Ward and other 

observers. 

Espin, 1886. 
Ceraski, 1880. 
Argelander, 1861. 
Hind, 1851. 
Peters, 1880. 
Gould. 
Hind, 1850. 


C.H.F. Peters, 1865. 


Argelander, 1857. 
D. Fabricius, 1596. 
Kriiger, 1873. 
Argelander, 1867. 
Sawyer, 1884. 
Auwers, 1870. 
Schmidt, 1854. 
Montanari, 1669. 
Schonfeld, 1861. 
Baxendell, 1848. 


} Ast. Nach. 2660. 
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Colour. Spectrum. 
Reddish. — 

Red. Ila 

Red Ila!!! 
Trifling. = 
Yellow. II 

— Continuous with 
bright lines ? 

Red — 

Red. — 
Reddish. _— 
Very red. — 

Yellow red. IiTa!! 
Deep yellow. = 
Yellow red. — 
Reddish yellow. Tita!!! 
Yellow red. IIiTa! 
Yellow red. IIT a! 
Reddish. _ 
Gold yellow. Iifa!! 
Yellow red. Illa!!! 
White. I 
Reddish. — 
White. Ta! 


g Algol type. 
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Change of Magnitude. Mean oe ; 
No. Star. R A., 1890.0 | Decl. 1890.0. al 
Max. | Min. Da 
Ty Pavig hs r i | 
22 | T Tauri, 416 85 | +19 16-4 |. '9-2211°6 12:8 Trregular,)) " 
024, — "Tauri, Oe cy Nace Ny flee! 8:2 + <13 3604 |” 
23 | R Tauri. A122) M6. 19 be Ou 74950 < 13 | 3256 | 
24 | S Tauri, 4 238 10|/4+ 9 42-1 9-9 <13 378 
24a | R Reticuli, . 4532) BGM 263 aee0 atl <2 9 mentin| 1 
25 | R Doradus, . A135 0G le elieG oe 63 | 
26 | V Tauri, 4 45 40]}4 17 21:1 8°3-9°0 < 12°8 
27 | BR Eridani, . 4 50. 36}-—16 35:7 5:4 6:0 
28 R Orionis, . 4 568 21+ 7 57°8 8°7-8°9 < 13 
29 | Auriga, 454 41 4 43 29-6 3-0 4°52? Irregular 
30 | R Leporis, . ADN5 4) $36)8|—) 145 5823 6-7 8-5 P 
dl S (64) Eridani, . 4 64 49 |]—-— 12 42:0 4°8 57 
32 | R Aurige, . 5 8 26|+ 68 27-7 6°5-7°4 9°2-12°7 
33 S Aurigee, 5 19 50|+ 34 3:1 9°4 <13 
34 | S Orionis, 5) 2835) — 4 46°95!) “83-920 <1 2e3 
34a | 81 Orionis, . FOP TV Si KOC) 43 <6 
35 | & Orionis, 5) 2675 235(— 10 2229 2:2 2°7 Trregula| { 
36 | T Orionis, bo 29) ds | 10) 1053 Olin 67? 
36a | — Orionis, . 5 30 27|- 5 32:9 9°7 12°8 
37 | a Orionis, 6 49 138/4+ 7 238°2 1 1°4 Tove y 
237a | U(‘Nova’) Orionis,| 5 49 17| +20 9:3) 61-75 < 12 54/ 
38 | 7 Geminorum, . 6 8 14]+ 22 32°4 3°2 3°7-4°2 135-10) » 
b388a | V Monocerotis, .| 6 17 8|—-— 2 8% q < 10 
39 | T Monocerotis, .| 6 19 20/+ 7% 87 6°2 76 2676 |! 
40 | R Monocerotis, .| 6 383 10|+ 8 60:0 9°5 11°5 Trregulé i 
41 | S(15)Monocerotis,| 6 34 55|+ 9 59-7 4°9 5:4 3¢ 108 i A 
49) | Eyncigy |. eerie) 52) 13155) 2001 9? < 12°3 | 
43 | ¢Geminorum,. .| 6 57 386] + 20 43:9 er) 4:5 104 3h 43 


a ‘*Nova,’’ 1885. 6A.N., 2561. 


){ Maximum. 


387, J an. 29. 


A Revised Catalogue of Variable Stars. 


Date of Minimum. 


1886. 
1888. 


1884. 
1863. 


1883. 


1887. 
1886. 
1870. 


1888. 


Feb. 16. 
Sept. 16. 


Mar. 28. 
July 18. 


Nov. 3. 


| 
Discoverer. | Colour. 


Auwers, Chacornac, 


and Hind, 1861. 
Kspin, 1886. 
Hind, 1849. 
Oudemans, 1855. 


Ragoonatha Chary, 


1867. 
Thome, 1874? 
Auwers, 1871. 
Gould. 
Hind, 1848. 
Fritsch, 1821. 
Schmidt, 1855. 
Gould. 
Argelander, 1862. 
Dunér, 1881. 
Webb, 1870. 
Gould. 


Sir J. Herschel, 1834. 
Thome. 


Schmidt, 1878. 
Sir J. Herschel, 1840. 
Gore, 1885. 
Schmidt, 1865. 
Schénfeld, 1883. 
Davis, 1871. 
Schmidt, 1861. 
Winnecke, 1867. 
Kriger, 1874. 
Schmidt, 1847. 


Trifling. 
Very red. 
Very red. 

Trifling. 
Very red. 
Reddish. 
Reddish. 
Reddish. 


Yellowish white. 


Very red. 
Red. 

Very red. 
Reddish. 
Orange. 
White. 

“ Ruddy.”’ 

Reddish orange. 


Orange red. 


Reddish yellow. 


Reddish. 
Yellow. 
White P 

Reddish. 


Strong yellow. 
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Spectrum. 


III é 


IIIa!!! 
III é 
III! 
Ila! 
Td! 


Illa!!! 
Tila!!! 
III a!! 
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No. 


44 
45 
46 
464 
46a 


49a 


259 


661 


62a 
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Star. R.A., 1890.0 

Hy. Moy U8. 

R Geminorum, 7 O 44 
Ry Canis) Minoriss) yi) 30) 2939 
Lz Puppis, . AD WO 
R Canis Majoris, .| 7 14 29 
V Geminorum, 12 BL6P 69 
U Monocerotis, 7 25 32 
S Canis Minoris, 7 26 46 
T Canis Minoris, .| 7 27 538 
U Canis Minoris 7 385 22 
S Geminorum . 7 36 26 
R Puppis, 7 36 36 
T Geminorum, 7 42 42 
S Puppis, 7 43 32 
T Puppis, 7 44 22 
U Geminorum, 7 48 34 
— Puppis, . @ 65d 42 
— Cancri, . So hoemely 
R ancri, 8 10 30 
V Cancri, 8 15 27 
U Cancri, So 20828 
S Cancri, 8 37 39 
S Hydra, 8 47 49 
T Cancri, 8 560 24 
T Hydre, 8 50 25 
N Velorum, 2 27 54 
R Carine, OF 2929 
R Leonis Minoris, 9 38 59 
R Leonis, 9 41 39 

& Algol type. 


Decl. 1880.0 


+ + +t + + + + 


+11 56:3 


Change of Magnitude. 
Max. | Min 
6°6-7°3 < 12:3 
C279 9°5-10°0 
3°6 6°3 
5°9 6°7 
8-6 < 133 
6°0 2 

7°2-8:0 <l 
9°1-9°7 <1 
gh 13° 
8:2-8°7 <13 
64 7 
8°1-8°7 <13 
72 9 
6h 7k 
8-9-9-7 143 
gi <14 
Sor! 14 
6°2-8°3 < 11°7 
6°8-7°7 < 12 
8°2-10°6 <3 
8:2 9°8-11°7 
7°5-8°5 —Ai2 2 
8°2-8°5 9°3-10°5 
7:0-8:1 < 12°5 
374 4°4 
4°3-5°4 9°3 
6°1-7°5 <l1l 
5°2-6°7 9°4-10°0 


6 Schonfeld says, ‘‘ Ungemein roth.” 


Mean Peri od 


Lee 


31 to5 00 apr 
3322 
3252 | 


423 4 + 


f 
a 
9 
‘il 


94-2 Wy. 02, 


) Maximum. 


86 van. 26. \ 


Bec. 24. 
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Date of Minimum. 


1867. Jan. 30. 


gh 35m -5, Cam. 
(U.S.A.), M.T. 


Feb. 17. 


| 1888. Feb. 6, | 


1885. 


1885. April 19. 


1885. Feb. 20, ) 
16h 99m, | 


1868. Aug. 16-6. 


1885. Aug. 31, 
to Sept. 6. 


1887. Feb. 23. 


Discoverer. 


Hind, 

At Bonn, 
Gould, 
Sawyer, 
Baxendell, 
Gould, 
Hind, 
Schonfeld, 
Baxendell, 
Hind, 
Gould. 
Hind, 
Gould, 
Gould, 
Hind, 
Pickering, 
Peters. 
Schwerd, 
Auwers, 
Chacornac, 
Hind, 
Hind, 
Hind, 
Hind, 


At Cordoba. 
At Cordoba. 


Schonfeld, 
Koch, 
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Colour. 
1848. Very red. 
1855. Very red. 
1872. Red. 
1887. — 
1880. — 
1873. Orange. 
1856. | Deep yellow. 
1865. Trifling. 
1879. Reddish P 
1848. Yellow red. 
Red. 
1848. — 
1874 ? — 
1875 P Reddish. 
1855. | White max., red- 
dish min. 
1881. — 
1829. Yellow red. 
1870. Yellow red. 
1853. Reddish. 
1848. | Faint yellow. 
1848. | Reddish yellow. 
1850. Very red. 
1851. Yellow red. 
Yellow. 
Red. 
1863. Yellow red. 
1782. Very red. 


Spectrum. 


IIb 
IIT a or IIL 6 


Continuous. 


Iila!! 


Continuous. 


TIT 6 


IIla!! 
Lite ts 


No Star. 

66 l Carine, 

66a | — Leonis, . 

67 | R Velorum, 

68 | R Antlie, 

69 | S Carine, 

69a | U Leonis, 

70 | U Hydra, 

71 | R Ursee Majoris, . 
72 | » Argts, 

72a | — Leonis, . 

Vo ely Carine, 

74 | R Crateris, . 

75 | S Leonis, 

76 | T Leonis, 

77 | X Virginis, . 

78 | R Come, 

79 | T Virginis, 

80 | R Corvi, 

81 | Z Virginis, . 

82 | T Urse Majoris, . 
83 | R Virginis, . 

84 | R Musce, 

85 | S Urse Majoris, 
86 | U Virginis, . 

87 | W Virginis, 

88 | V Virginis, . 

89 | R Hydre, 

90 | S Virginis, . 
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R.A., 1890.0 


oH 


ie) 


10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
ia 
11 
11 
1 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 


Decl. 1890.0 


+ + 


+ 


Change of Magnitude. 


<13 
<13 
<10 
<13 
<13 
< 11°5 
14 
13 
10-10°9 
U4 
10°2-12°8 
12°2-12°8 
9°8-10°4 
<13 
10? 
12°75 


7 months , 


194-64 Deo, 11") 
302'20) th), )] 


Trregula} 


+ 365} 
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Maximum. | Date of Minimum. Discoverer. Colour. Spectrum. 
At Cordoba, 1871. Yellow. — 
april. 4 £ ‘ Becker, 1882. — — 
| Thome. steed has 
Gould, 1872. a wes 
‘ Gould, 1871. Reddish. ~- 
ao ae Peters, 1876. us — 

. ec. 11°78. aie Birmingham and — TITd!!! 

| Gould. 

M. feeb. 21. 1887. Sept. 13. | Pogson, 1853. Reddish. IIla!! 
: : Burchell, 1827. Orange. Bright lines. 
| : Peters. oe, pa 
F Thome, 1872. os — 
Winnecke, 1871. Very red. Iila!! 
| Chacornac, 1856. Yellowish. a 

Peters, 1862. — —_ 
Peters, 1871. — — 
Schonfeld, 1856. Reddish. = 
Boguslawski, 1849. Very red. III ? 
Karlinski, 1867. Red. IIIa! 
M.M. Henry, 1874. — — 
1885. Noy. 28. Hencke, 1856. Red yellow. {Ila 
Harding, 1809. Red yellow. IIIa! 
Gould, 1871. None. — 
1887. July 11. | Pogson, 1853. | Strongred yellow. Illa 
1866. Mar. 28°3 | Harding, 1831. Reddish. Iila!! 
Schonfeld, 1866. Reddish. eS 
Goldschmidt, 1857. Yellow red. III? 
Maraldi, 1704. Strong red. IIIa!!! 
1883. July 4. Hind, 1852. | Strongred yellow. TOT 


Proceedings of the Royal Irish Academy. 


No Star. R.A., 1890.0 
H. M. 8. 
Ee YaVirginiss 13 28 50 
9la | — Virginis, 13 59 3 
916 | — Virginis, 14 4 265 
92 | R Centauri, 14. 8 39 
93 | T Bootis, 14" 9 8)2456 
«93a | — Bootis, 14 18 59 
94 | S Bootis, 147 WOR 2 
94a | V Bootis, 14 25 19 
95 | R Camelopardi, 14 25 54 
96 | R Bootis, 14 32 21 
96a | — Libre, 14, S404 
96 | 34 Bootis, 14 388 35 
96¢ | U Bootis, 14 49 14 
697 | 8 Libre,. 14a DONO 
98 | T Trian. Australis, | 14 59 29 
98a | — Libre, 15) 428 
92 | RTrian. Australis,| 15 9 56 
100 | U Corone, . 15 13 48 
101 | S Libre, 1), ING 
102 | S Serpentis, 15 16 30 
103 | S Corone, 15 16 55 
104 | T Libre, 15 29 651 
105 | U Libre, 15) Gol oi 
4106 | — Libre, 15 35 38 
106a | — Libre, 15 40 6 
¢107 | R Corone, . 15 44 4 
108 | R Serpentis, 15 45 37 
109 | V Corone, . 15 45 35 
a Baxendell’s V Bootis. b Algol type. 


Decl. 1890.0 


+ + + + + + 
(oS) 
© 


—- 8 4:8 
aed 
35°9 
— 66 5°56 
+ 32 3°0 
59°4 
42°5 
45°8 
47°9 
48°6 
49-5 
47°71 
+28 29°7 
+ 165 28-1 
+ 39 54:2 


¢ Algol type. 


Change of magnitude. 


Max. 


7°6-8°6 
6°1-7°8 


11 
5°8 
5°6-7°6 
75 


d@ Oe. Arg. 14782. e Schonfeld says 


Min. 


8 P 
< 13 
14 
10 
<13 
10-2 
13°6 
9-4 
12? 
11:3-12°2 
12-2 
6-1 
13° 
6-1 
7-4 
< 13°5 
8-0 
8-8 
12°5 
12°5 ? 
11-9-12°5 
<14 
213 
<14 
< 13 
13 
<1l 
12 


121-4 | hu 
OTe May 1? 
26655 |. 
2585 Nov, 1 
2950 May | 
3012 Teb, 24 
1155 June 23 
24 7 ini) 


f 


oe 


700+ . 
3d 105181 , 

1902 , 

361 fin, Hf 


so Ay 9 


357-03) 


\ 
«| 
i 


Nort ¢ 


873) June 27. 


} 


188 


i889 
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Maximum. Date of Minimum. Discoverer. Colour. Spectrum. 
a Schmidt, 1866. | Yellowish white. — 
‘ Peters, 1880. — eid 
toe Palisa, 1880. a zi 
78, Tune 28 + Gould, 1871. Red. a= 
5 Baxendell, 1860. = aoe 
1884. Aug. 7. Baxendell, 1859. Dull orange. — 
1885. April 4. Argelander, 1860. Reddish. — 
ey) «| Dauner, 1884. a Illa!! 
ee Hencke, 1858. Reddish. Illa 
85.\May 16 1886. April 26. Argelander, 1858. Red. III a!! 
| ie Schonfeld, 1885. a a 
Schmidt, 1867. Orange. Tila! 
June 23 1886. Mar. 17. Baxendell, 1880. pas is 
Schmidt, 1859. | Yellowish white. — 
Gould. None. — 
Palisa, 1878. — ae 
Gould, 1871. None. — 
Winnecke, 1869. Trifling. — 
Borelly, 1872. |Somewhat reddish. IIIa! 
Harding, 1828. Red. TL!!! 
!, April 29. Hencke, 1860. Red yellow. Iila!! 
| Peters, 1880. — = 
Peters, 1880. — =u 
May 18. Peters, 1880. oe ued, 
we Peters. — — 
1883. Aug. Pigott, 1795. Yellow. Continuous. 
Feb. Harding, 1826. ae TIt!! 
Sept. 5 4 Dunér, 1878. Yellow red. III é 
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No. Star. R.A., 1890.0 Deel. 1890.0 mn a Moan Pai Mui 
Max. Min. Days, 
H. M. S&S. i é 
109a@ | — Lupi, . . ./ 15 46 20) — 35 58:0 9-0 12 B 
110) \/R Wibre, . ee) Po) A220 |= W) j545)1) 9-22 1070 < 13 723 fyi’ 
110¢ | — Libre, . . .|15 50 4)/-—17 68-9 83 12 a” 
“111 | TCorone, . « .| 15 54 564 )+ 26 14:1 2°0 9°5 OL \, 
112) |) Rielerculies (2 s,| 160 1 GU) 184-01) 820=9-0 <13 319 | 
113") =— Scorpius ele V2he ior Qiks 9 11? ? 405, or Uh 
BHI. |= =eSconpiy ee ee 16. Woy 20))) — Osmsi0 10? < 13 294-3 fy) 
SUNS Nae Scorpiyy es | 1G) 10/290 022) aod 700) pe eeento q | 
1160 |9R Scorpi, - 2) fs 16 Wor) = 2240-80 O25 < 12°5 293 hy 
Li | SeSconpil,, = cern LO. I iio Qaonioe 9°1-10°5 < 12°5 1760 fi 
117@ | — Ophiuchi, . ./ 16 15 29|- 7 26-2 9 <ilih 36 | 
WG | WS. lie 76 Bay shee 92 alee a 
118¢"|\§— Ophiuchi,,34/= | 16 | 20°37, |= 12a 1070 7e 9:6 309 © Mer (i 
LGe  UEerculisetim pee lion: 2Ome ome = Seat Sce 6°6-7°7 11°4-11°6 405 M5 
120 Xe Scorpiye eee Len 23! 4s |= 1 9) / sigan 5 oy <13 van u] 
121 | g (30) Herculis, .| 16 25 2|+ 42 7:6 Goan 40-125 fy 
122 | T Ophiuchi, . .| 16 27 27|—15 53°8 10 < 125 | 
128 | S Ophiuchi, . .| 16 27 56|—16 55-7] 8-3-9-0 < 12°5 2338 Bin. 4 
a794. i = Herculis,/ || 16wSly 18h | + 37188;9 8-0 < 11°5 2312 
125 | R Urse Minoris, .| 16 81 82] + 72 30-0 8-6 10°5 166? fy, 
125¢ | R Draconis, . .| 16 82 21|+ 67 2:5 7-8-7 <13 2445 fo 
126 | SHerculis,. . ./16 46 58/415 7-7| 5-9-7-7 | 11-5-19-9 308. 
¢127 | —Ophiuchi, . .| 16 58 20|—12 43-5 4} p iL. 
f127a | —Hereulis, . .| 16 54 14/4 35 13°9 9-0 11:7 : 
128 | ROphiuchi, . ./17 1 241-15 56:1 | 7-6-8-1 < 12 2024 |)... 
129) \Patklerculis, ay Wen lie) 9) 381\ (4-2 t4 arated 3°1 3°9 Trregular 
ie) | Oana 5 ol ly WO Sy pee one 6-1 6-8 02 208 7m) 
131 | u(68) Herculis, .| 17 13 16] +4 38 13:1 4-6 5-4 37-40 | 


a Nova, 1866. 6W. Scorpii, Pickering. ¢ Nova, 1860. . dW Herculis, Pickering. 


65.4 


ate Q Maximum. 


. far. (end). 


54. fay él. 
35. july 8. 


1885. 


| 
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Date of Min. 


Sept. 27. 


1884. June22, 
10>29m-4 Camb. 
(U.S.A.), M.T. | 


llova, 1848. Schonfeld says “‘ grell rotb ”’ 


JV Herculis, Pickering. 


111 
Discoverer. Colour. Spectrum. 
Gould, 1885. — aes 
Pogson, 1858 |Somewhat reddish. — 
Peters, 1885. sats ae 
Birmingham, 1866. Yellow. Bright lines. 
Argelander, 1856. Red. — 
Peters, 1880. = suis 
Palisa, 1877. a oi 
Auwersand 1860. — — 
Pogson, 
Chacornac, 1853. Trifling. -— 
Chacornac, 1854. Trifling. — 
Schonfeld, 1881. = aie 
Pogson, 1863. — sa 
noe al Very red. IITo!! 
Hencke, 1860. Red yellow. IITa!! 
Peters, 1880. — ow 
Baxendell, 1857. Red yellow. Tila!!! 
Pogson, 1860. -— — 
Pogson, 1854. | Yellowish white. — 
Dunér, 1880. Red yellow. IIT a! 
Pickering, 1881. Red. IIila 
Geelmuyden, 1876. Yellow red. Illa 
Schonfeld, 1856. Red yellow. Ila! 
Hind, 1848. Very red. _ 
Baxendell, 1886. — — 
Pogson, 1853. Faint red. IiTa!! 
SirW.Herschel, 1795. Orange. IIIa!!! 
Sawyer, 1881. Trifling. la 
Schmidt, 1869. Reddish. — 


g Algol type. 


No Star. 

#132 | Nova Serpentarii, . 
133 | X (3) Sagittarii, 
134 | W (9’) Sagittarii, . 
1385 | T Herculis,. 
135a | — Sagittarii, 

136 | T Serpentis, 

1387 | V Sagittarii, 

138 | U Sagittarii, 

138a | — Serpentis, 

139 | T Aquile, 

140 | R Scuti, 

141 | « Pavonis, . 

142 | B Lyre, . 

143 | R(13) Lyre, 

144 S Coronz Australis, 

145 | R Corone Australis, 
6146 | R Aquile, . 

147 | T Sagittarii, 

148 | R Sagittari, 

149 | S Sagittarii, 

149¢@ | U Aquile, . 

150 | A’ (51) Sagittarii, . 

151 | R Cygni, 

¢152 | Nova Vulpecule, . 
153 | S Vulpeculee, 

154 | x Cygni, 
155 | 7 Aquile, 
155a | S (10) Sagittee, . 


a Nova, 1604. 


R.A., 1890.0 


18 41 36 
18 45 37 


6 Schonfeld says ‘‘ ausgezeichnet roth.” 


Decl 


t+ ob + + + + 


18 
Is) 


16 


21 


Max. | Min. 
Sal ? 
4 6 
9) 6°5 
6:9-8°3 11°4-12°7 
5°6 6°6 
9°1-10:0 < 12°8 
T5P 9°5 P 
7:0 8°3 
6°8 9°0 
8°8 9°5 
4°7-5'7 6:0-8°5 
40 5:5 
374 4°5 
4°3 4°6 
9°8 11°5 P 
10°5-11°5 < 12°5 
6°4-7°4 10°9-11°2 
7°6-8°1 <i1l 
7:0-7°2 < 12 
9°7-10°4 < 12°7 
6°3 7°38 
5:3 6°7 
0°9-8°0 <13 
3 ? 
8°85 9°95 
4°0-6°0 12°8 
3°95 4:7 
5°6 6°4 


c Nova, 1670. 


Date of Min. 

wa 28. 1886. Dec. 6. 
24°83. 

it. 14. 

| 30-7 |1883. Oct. 20°62, 
|. 18. 

: 

aie: 1887. Nov. 23. 
| 

| 

| 10-7. | 1864. Sept. 27. 
| 17. 

}) 28. 

20. 


22. 


20-01 | Cam. (U.S.A.)M.T. 


23. | 1886. Dec. 15. 


»A. PROC., SER. III. VOL. I. 


Discoverer. 


J. Brunowski, 1604. 


Schmidt, 
Schmidt, 
Argelander, 
Sawyer, 
Baxendell, 
Quirling, 
Schmidt, 
Espin, 
Winnecke, 
Pigott, 
Thome, 
Goodricke, 
Baxendell, 
Schmidt, 
Schmidt, 
Argelander, 
Pogson, 
Pogson, 
Pogson, 


Sawyer, 


At Cordoba. 


Pogson, 
Anthelm, 
Rogerson, 
Kirch, 
Pigott, 


Gore, 


1866. 
1866. 
1857. 
1886. 
1860. 
1865. 
1866. 
1886. 
1860. 
1795. 
1872. 
1784. 
1856. 
1866. 
1866. 
1856. 
1863. 
1858. 
1860. 
1886. 


1852. 
1670. 
1837. 
1686. 
1784. 
1885. 
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Colour. 


Yellow. 
Yellow. 
Reddish. 


Deep yellow red. 


Yellow red. 
Red. 
‘“Plum colour.”’ 


Red. 


Yellowish white. 


Red. 


Very red. 
Reddish. 
Red yellow. 
Trifling. 
Pale yellow. 
Very red. 
Yellow red. 
Very red. 
Yellow. 
Pale yellow. 


113 


Spectrum. 


Tila!!! 


Bright lines. 
IIIa!!! 


IIla!! 


Illa@!! 


IIIa! 


ITE @ 
IIIa!!! 
Lia, 


155d 
156 


Stare 


— Cygni, 


S Cygni, 


R Capricorni, . 


S Aquile, 

— Sagittarii, 
R Sagitte, . 
R Delphini, 
V Capricorni, 
P (34) Cygni, 
U Cygni, 

R Cephei, 


— Capricorni, . 


V Cygni, 
S Delphini, 
X Cygni, 
T Delphini, 


— Delphini, 


U Capricorni, . 


T Cygni, 
T Aquarili, . 


— Vulpecule, . 


— Cygni, 


R Vulpecule, . 
— Capricorni, . 


— Capricorni, . 


63 Cygni, 
T Cephei, 


T Capricorni, . 


Proceedings of the Royal Irish Academy. 


R.A., 1890.0 


aT Aquilz, Baxendell. 


[Je) 
co 
OA 
+ + + + + 
oo 
On 


Decl. 1890.0 


2°6 


Charge of Magnitude. 


Max. 


71 
8°8-10°1 
8°8-9°7 
8°4—9°9 


6°4 
8-2-10°1 
6°3 
10°2-10°8 
5°5? 
6°7-7°8 
5°90 


Min. 


<13 
<138 
<13 
10°7-11°7 
<13 
9°8-10°4 
12°8 
8°5 ? 
<6 
< ll 
10? 
11 
13 
10°4-11°1 
1:2-7°7 
<13 
7:4 
<13 
6? 
12°4-12°7 
6°6 
ay 
12°5-13:°0 


<ahoal) 


¢ Variation confirmed by Safarik and Gore), 


Mean Beri 
- ivf 
Days, | 


ee) ee 


322°8 b 1: 
| 


ty 


— 
Py 


i 
i 


A Revised Catalogue of Variable Stars. 115 
Date of Minimum. Discoverer. Colour. Spectrum, 
Kspin, 1887. Pale red. IIIa!!! 
Argelander, 1860. Reddish. — 
Hind, 1848. Red. — 
1886. Dec. 2. Baxendell, 1863. Reddish. = 
Peters, 1880. = lai 


1886. Nov. 10. Baxendell, 1859. Yellow red. = 


{Root 1859. pee a 
Secchi, 1869. ‘Ruby.’ III! 
Janson, 1600. Yellow. Bright lines 
1887. May 31. Knott, 1871. Very red. IIL} 
Pogson, 1856. Reddish ? — 
Hind, 1854. — — 
1885. May 31. | Birmingham, 1881. ih IITs! 


1885. June 25. Baxendell, 1860. Yellow red. —— 
Chandler, 1886. — = 
Baxendell, 1868. Yellow red. — 


Kspin, 1884. Red. IIa!!! 

Pogson, 1858. — — 

Schmidt, 1864. | Yellowish white. oak 
1870. July 20. Goldsmidt, 1861. Reddish. £8 


Sawyer, 1885. _ Hin 


(1886. Dec. 9,622 é 
| Cam.(U.S.A.),M.T. eel 1886. a 


OchO+ | 1887. Aug. 21+ | Argelander, 1858. Yellow red. IIIa 

Jul Peters, 1880. — — 

Sep Peters, 1880. — = 

| Kspin, 1882. Yellow. — 

Mane. | 1887. Nov. 14. | Ceraski, 1879. Red. Ila!!! 
| Hind, 1854. | Faint yellow. = 


§ | @ Pogson, ‘ bluish ”’ (!) 7 R Delphini, Baxendell. gS Delphini, Baxendell. hk Algol type. 
12 


\ 
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Change of Magnitude. 
No. Star. R.A., 1890.0 | Decl. 1890.0 
Wile | nie, 
Hs Me's ‘ ; 
41762 | W Cygni, . . .| 21 31 538)+ 44 52°9 5:8-6°2 6°7-7°3 
177 |S Gephei, ~. . 1-21) 86 851478) Te 7-485 11:5 
6178 | Nova Cygni, . .| 21 37 23}+ 42 20:4 3 3 
179 | wCephei, 2° - 2129 40) Bi l-+ 68.1675 3:7 4:8 
179a@ | — Aquarii,. . .| 21 57 20|-—17 9-4 11 <13 
180) )|pd) Recast fon caieze: oO) cola Lan Oot 8°8-9°3 < 12:5 
180a@ | R(?)Piscis Australis} 22 11 45 | -— 30 9:2 8°5 11 
181 SCephei, . . .| 22 25 5)|+ 57 651-1 3°7 4°9 54 8h 47m jp 
USiamieRalndis he eh ele22\ 28) 7 Salp—oG7. ols 8 <li 
182 | —<Aquarii,. . .| 22 30 7|-— 8 10°6 9 < 138°5 
182a | RLacerte,. . .| 22 38 24/+4 41 47°8 8°6 < 13°65 
183 GleseAquariis 20 | 022) ola tonli— 20. 028 71-91 <11°5 
NSA SEC Rasien a tee eee!) 22/ 08) ne 20 tc 2:2 2°7 
185, | RRegasin: ae eon only, shape 9 esoicO 6°9-7°7 12? 
186 S Pegasi, . . | 23 14, o97- 8 19-1 7:6 < 12:2 
137 | oR Aquarit, <a ea23 (38 7a — 16 ebay 5°8-8°5 Lie 
187@ | 19 Piscium,. . .| 23 40 56|+4 2 52°7 4°8-5°2 6:3 
1875 | — Pheenicis, . .| 28 50 44] -— 50 24:0 8°5 <tl 
©188 | —Ceti,. . . .| 28 52 16}— 9 34-4 9°7 <138 
189 | RCassiopeie, . .| 538 52 49|+ 50 46°5 4°8-6°8 <12 
190 | U Cassiopeiw, . .| 13 55 389) + 59 44°5 6 9 


a Birm. 587 = DM 44°, 3877. 6 Nova, 1876. c Ast. Nach. 2360. 
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» of ximum. | Date of Minimum. Discoverer. Colour. Spectrum. 
4 29. 1887. Dec. 8. Gore, 1884. Reddish. Ila!!! 
| 1864. Oct. 15. Hencke, 1858. Very red. III 6! 
i Schmidt, 1876. Deep yellow. Bright lines. 
Ml: 11+ | 1883. Sept. 4 + Sir W. Herschel, 1782. ‘‘ Garnet.”’ IIla!! 
; 30 Peters. — — 
N. 9. ae Hind, 1863. Reddish. — 
| At Cordoba. — — 
se | Goodricke, 1784. Orange. —— 
d ste At Cordoba. os a 
| ; fe 4 
Fe Des us Deichmiiller, 1883. Orange. — 
Al. 8. ose At Bonn, 1853. | Golden yellow. — 
Ne Pemigiacsmone 3 | Schmidt, . 1847..|, Yellow ted. Mile aD! 
MI 24 + ai Hind, 1848. Red. — 
; | a Marth, 1864?| Yellowish red. — 
Harding, 1811. Very red. IIIa! 
Gould and Espin. Orange to orange III!!! 
Gould. 1885. as a 
Peters, 1880. — — 
Pogson, 1853. Very red. —- 


Birmingham & Secchi Very red. Illa? 
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| 


Charge of Magnitude. 


No. Star. R.A., 1890.0 Decl. 1890.0 faxit 
| Max. Min. 
H. M.S. e f 
Pt Pisciume =e On LOM dome Gio 276 7 
2 | Lalande, 2598, .| 1 20 16;—-— 4 31°9 6:5 78 


100 Piscium, 


— 
bo 
(oe) 
nr 
int 
= 
= 
qr 
te) 
nn 
=~] 


4 | Lalande,7172Tauri,| 3 47 17 7.269 63 
5 | mw Puppis, 7 13 #16]- 36 54:1 2°3 3°3 
6 | — Puppis, . 7) 29741) — 11 120-1 5-9 6-6 
i) Lacailles3ros)Puppis,|) 7) ODN aoni—"40m 00K 4°5 5°2 
Soak by xidis. ie. 8 48 21|- 36 7:8 64 7 
#9 | —Caneri, . 8 52 17}+11 165°5 eU, 8 
LOSE AxCancriy ye ele en MoE homeo eo 7 
11 | —Sextantis, . .| 9 41 341+ 7 8°6 6 
12) Aeonisy soe} 0) Ox 4 i) Sty 80 9 <a o 
12a | LL 20918 Hydre.| 10 46 17} — 20 37:9 6? 9°? 
13 | Birm. 277 Virginis, | 12 19 37 |+ 1 28 6°5 8°5 
14 | Birm.,290Can. Venat.,| 12 39 571+ 46 2°56 4°5P 6°5 
15 | Lacaille, 6077 Apodis,| 14 45 30|-— 76 12:8 52 6 
16 — libre, . . .|15 20 44/-—19 36:1 12 <13 
U7) == Mibre; 771) 216). 807 12") = VOL e450 a 8°8 
18))|)=Ophiuchi, 7 1948 |= 2014-3 11 
19 | Lacaille,7646Sagittarii] 18 10 19}]—-— 34 8:8 6:2 74 
620/91 Bs 535 Cyeni,\. | 20. 6) ay.) 47> elke 7-5? 9 
21 | DM+3s, 4oo2Cygni,} 20 6 14] + 35 37-0 8-5 10 ‘\ 
e22 B. 541 Cygni,. .|20 9 238]+ 88 23-5 6°6 + 8:0 + | 
23 | —Capricorni,. .| 20 21 48 |—17 39-1 11 <13 
24 | pCapricomni, . .| 20 22 35/]-—18 10 4 6 
25 | Anon. Capricorni,.| 20 24 23 |— 12 36:3 62 83 
fee TUN a gy a et A os ha ee line allel ee a 
a DM + 11°, 1954. 6 DM + 47°, 3031. ¢ DM + 38°, 3957- | 


} | aximum. 


7 10? 


At Cordoba. 
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Date of Minimum. Discoverer. Colour. Spectrum. 
Borelly, 1885. a — 
Gould, 1872. — — 
Borelly, 1885. Yellow. — 
At Cordoba. ~ = 
At Cordoba. Orange. — 
Kspin, 1883. Yellow. _ 
S. Williams, 1886. — — 
At Cordoba, 1874. — — 
Baxendell. Soaind chyzse7 a 
Borelly, 1885. — — 
Borelly, 1885 — = 
Borelly, 1885. — == 
Birm. Chandler. Very red. — 
Birmingham. <¢ Scarlet.”’ IITé!! 
1866. Aug. 15. Schmidt. Orange. OE yh 
At Cordoba. Red. = 
Borelly, 1885. — = 
Weiss. _ = 
Borelly, 1885. — sa 
Gould. — = 
1886. April. | Espin, 1886. Red = 
Espin, 1886. Red To! 
Espin, 1887. Red ing? 
Borelly, 1885. — = 
Borelly, 1885. | Yellowish white. = 
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Change of Magnitude. Mean Pete 

No Star. R.A., 1890.0 | Decl. 1890.0. | See ee — | of Mas 
Max. Min. De 
He VM Se 2 : 
26 | DM +309, 4208 Cygni,| 20 24 50 | + 39 36°7 79? 9:2? ae 

26a | Anon. Cygni, . 20 41 19|+ 44 27:7 8:1? ? 2 

27 | —Capricorni, . HLA eS IG eS 7 9 - |. 
28 | — Aquarii, . i OLB see RS) 12 a3 | 
99 | —Capricorni,. .| 21 4 23|—16 37:9 10°5 13 é } 
30 | — Aquarii, . Olt Oe noua ae Aco 11 <2 ils = |. 
31 | — Aquarii, . 21 22 3/—12 427 11 218) |, 
32 | + Capricorni,. .| 21 22 53 |-— 15 36:7 11 13 
33 | DM-+57°,2568Cephei,] 22 32 16|+ 57 51:4 7-0 8-0 i 
34 | W Piscium, Oy) ON Bl nN ofas 7-5 10 + | 
| 

PROVISIONAL LIST as 
Change of Magnitude. Mean Perit 

No. Star. R.A., 1890.0 Decl. 1890.0 = 7 Max, 
Days. 
Max. Min. | 
Hy) Ma OS. = f | 
4a |DM+3°,766Orionis,| 5 0 14|+ 8 57:2 9-2? iil a | 
46 | B. 121 Tauri, . 5 39 6|+20 38-4 7? 8 P | 
4c |DM+68°,398Cameli] (6 25 22 | + 68 42:5) 8:2? 9°3? ? |. 
14a | DM +4 40°, 2694, .|13 44 141+ 40 5:3 7:3? 9-2? S| 
146 | DMF 400701) | 13 47 Gel) 40) 19-3 6? ? a 


| 


= —— as 
~ sei tein Se mene - 
e e ° e e 


eee 


PRESS. 


ee 
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Date of Min. ~ Discoverer. Colour. Spectrum. 
Kspin, 1885. Red. — 
Kspin. 1888. Orange red. Not continuous. 
Borelly, 1885. — — 
Borelly, 1885. — sy 
Borelly, 18385. a — 
Borelly, 1885. —_— — 
Borelly, 1885. = — 
Borelly, 1885. — — 
Kspin. Orange red. — 


Argelander, 1869. — — 


Date of Min. Discoverer. Colour. Spectrum. 
Boss, 1887. — as 
Birmingham, 1876. — — 
Espin, 1887. — Position for 1885.0 
Kspin, 1888. — IIIa!! 


Espin, 1885. — — 
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NOTES. 


—_—— 


No. 0@ LatanpE 405 Crrt.—The variability of this star was dis- 
covered by Chandler and confirmed by Sawyer. From observations, 
1888, August 25, to 1884, January 21, Sawyer finds that the variation 
is of the type of R Scuti. 

No. 2. R Anpromepa.—Maxima were observed by Schmidt, 1882, 
October 28 (mag. 6:7), and 1888, December 15 (mag. 7), Sawyer 
observed a maximum, 1883, December 1 (mag. 6:9), and 1885, 
January 10 (6°6 m.). It has a remarkable spectrum of the third 
type, but with irregularities in the relative intensity of the bands 
(Dunér). 

No. 6 a Casstoprrm.—Sawyer found the light constant between 
August 1 and December 30, 1884; January 10, to March 5, 1885; 
and from August 6, 1885, to January 1, 1886. 

No. 6a. Nova AnpRromED#.—The star suddenly made its appear- 
ance in August, 1885, close to the nucleus of the great nebula in 
Andromeda (31 Messier). It was not visible to Tempel at the Florence 
Observatory on August 15 and 16, but is said to have been seen by 
M. Ludovic Gully on August 17. It was, however, certainly seen 
by Mr. I. W. Ward, at Belfast, on August 19, at 11 p.m., when he 
estimated it 93 m.; and independently by the Baroness de Podma- 
niczky, on August 22; by M. Lajoye, on August 380; by Dr. Hartwig, 
at Dorpat, on August 31; and by Mr. G. T. Davis at Theale, near 
Reading, on September 1. On September 3 the star was estimated as 
74m., at Dun Echt, by Lord Crawford and Dr. Copeland, and its 
spectrum was found to be “fairly continuous.’”’ On September 4, 
Mr. Maunder, at the Greenwich Observatory, found the spectrum ‘‘ of 
precisely the same character as that of the nebula, 7.¢. it was perfectly 
continuous, no lines either bright or dark being visible, and the red end 
was wanting.” Dr. Huggins, however, on September 9, found three 
to five bright lines between D and d in its spectrum, a continuous 
spectrum being visible from D to F. The star gradually diminished 
in brightness; on December 10, 1885, it was estimated 14m. at the 
Radcliffe Observatory, Oxford; and on February 7, 1886, it had 
faded to the 16" magnitude, as observed with the 26-inch refractor of 
the Washington Observatory. <A series of measures of the Wova made 
by Professor Asaph Hall from 1885, September 29, to 1886, February 
7, gave no certain indication of any parallax. 
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No. 66. V Casstoprra = DM 47°, 194. Observed 8:5 m. by Espin, 
1886, November 30; on February 6, 1887, it was only 9:9; on Fe- 
bruary 20, 11:0, and on March 13 it had faded to 13°0m. The 
variability has been confirmed by Baxendell. 

No. 7. U Cepurr.—Minima of this remarkable variable were ob- 
served by Baxendell, 1885, March 9, 9°43™°5 (9°'4m.); and 1885, 
August 3, 11°53™°5 (9°3m.); by Baxendell, junior, 1885, August 3, 
11°51” (9°3m.); and by Knott, 1885, March 14, 9932™ G.M.T., and 
March 19, 9512" G.M.T. 

No. 9a@.— Pisc1um.—Found to be variable by C. H. F. Peters, from 
observations at Clinton, U.S.A. (1879-1880); he found it 10m. on 
January 5, 1880, but on other occasions much fainter, and sometimes 
invisible Later observations gave a period of 380 or **° days. 

No. 11. R Priscrum.—Dunér and Vogel find a spectrum of the third 
type with very large and dark bands. Maxima were observed by 
Schmidt, 1881, December 18 (mag. 7) ; 1882, December 5°3 (mag. 8), 
(Ast. Nach., 2491); and 1883, Nov., 17°5) (mag. 7°5). (4. WV., 2577). 

No. 13. R Arrerts.—Maxima were observed by Baxendell, 1884, 
August 3 (mag. 8-1), and 1885, February 3 (mag. 9-0), “the lowest 
maximum magnitude” he had ever observed in this star. ( Observatory, 
April, 1886.) 

No. 14. o (Mrra) Cett.—The following are observed maxima since 
1882 :— 


Year. Date of Max. Brightness. | Observer. Remarks. 


1884 | March 6 (2), 4-6 Sawyer, { ! ore one brighter than 
1885 | ( February 4, 2°7 Gore, 

1885 | February 10, 27 Sawyer, 4 steps less than a Ceti. 
1885 February 11, 2°9 Knott, 

1885 | | February 14, 2°6 Baxendell, 

1885 December 22, 4-9 Gore. 

Me ae yaa, | | £5. | Numeen, 

1886 November 20 (?), 4°3 Gore. 

1886 November 30, 4:05 Markwick. 


1886 December 30, 4-4 Sawyer. 
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Schmidt observed a minimum, 1888, November 28, ‘‘ Helle sehr 
wenig geringer als die Nachbarsterne.’”’ Period since last minimum 


347 + days. (4.W., 2577). 


No. 15. S Prersrr.—The maximum given in the Catalogue was ob- 
served by the Rev. J. Hagen, s.s. (U.S. A.), mag. 7°6 (private letter). 


No. 16a. U Cer1.—A variable, discovered by Sawyer on the night 
of December 16, 1884, when it was 7°70 m.; on January 10, 1885, it 
had faded to 8 m.; on February 10, to 9m.; and on March 5, 1884, it 
was only 103m. It rose to another maximum in 1886. The star is 


evidently an interesting variable. 


No. 17. T Arretis.—Dunér finds a spectrum of the third type, 
with enormously large and dark bands in the green-blue. 


No. 18. p Persrr.—Dunér calls the spectrum ‘‘superbe.”’ Sawyer 
found the ight nearly constant during the year 1884, and with only 
slight fluctuations from August 15, 1885, to January, 1886. 


No. 19. 8 Prrser (Algol).—A minimum was observed by Sawyer, 
1885, December 24, 7"21™. Cambridge (U.S. A.), M.T. 


No. 20. R Pzrsrr.—Maxima were observed by Schmidt, 1883, 
January 20 (mag. 8°2); 1883, August 27°0 (mag. 8°5); and by 
Baxendell, 1884, March 5 (mag. 7:9); and October 6 (mag. 7:9); and 
‘Can unusually high maximum ’”’ of 7°7m. on December 6, 1885. He 
finds that the period is subject to slow changes, and deduces from 8 
maxima a period of 210-06 days, with Epoch, 1870, May 16°48, and 
he finds that ‘‘ during the last twenty years a very sensible increase 
in the length of the period has taken place.” (Proceedings, L. A.5., 
Session 1883-84. ) | 


No. 22a. — Tavuri.—A star observed by Dr. Moller and Professor 
Vogel on the night of February 24, 1880. Spectrum Ill1a, ‘ Farbe 
rothlich Gelb, geschatzt, 9™-2, fehlt bei Argelander.’’ Espin could not 
find the star with 173-inch reflector, September 14 and 30, 1886 ; but 
on January 16, 1887, it was found by Gage, with the same telescope, 
of the 9 mag.; on January 22 it was barely of the 10" mag., and 
from February 2 to March 8 it varied irregularly from 10-0 to 8-7, 
according to the observations of Messrs. Baxendell, Espin, and Ward. 


No. 28. R Tavr1.—Maxima were observed by Schmidt, 1882, 
October 15 (mag. 8:3), and 1883, September 15 (mag. 8). 
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No. 24 a. R Rertcurr.—Discovered in 1867, at the Madras Obser- 
vatory by the Hindoo observer, Ragoonatha Chary, but not included 
in any Catalogue of variable stars hitherto published. 


No. 29. « Aurtiem.—Schmidt, in 1883, found the fluctuations of 
light very small. The maximum and minimum given in the Catalogue 
were observed by Sawyer, who found a variation of about 3 a magni- 
tude in 1884. My own observations , 1875-1885, show a variation of 
about 4 a magnitude. 


No. 30. R Levoris.—The maximum given was observed by Sawyer 
(mag. 5°7). 


No. 32. R Avriem.—A maximum observed by Schmidt, 1883, 
January 30°0 (mag. 7°8). Increase of light quicker than the decrease. 
A minimum, 1883, November 3 (mag. 9:2) (4. WV., 2577). Espin finds 
that the bright bands of the spectrum are brighter as the star is on the 
increase, and fainter as it decreases. 


No. 33. S Aurie¢éa.—Maximum observed by Dunér. 
No. 34. S Ontonts.—Maximum observed by Knott. 


No. 34a. 31. Orronts.—My observations from November, 1884, to 
February, 1887, show only a small variation—5°0 to 5:5, with appa- 
rently no regular period. 


No. 35. 6 Orton1s.—Sawyer found the light of this star constant 
_ from January 2 to April 10, 1883, and he could not detect the ‘ least 
_ sign of variation” from November, 1884, to February, 1885. 


No. 36. T Onrtonts.—My observations of this star from January, 
1885, to February, 1887, show a variation of about half a magnitude. 
_ Ibis a double star, O2 111. 


No. 36 a. — Ortonis.—No. 822 of Bond’s Catalogue of Stars in 
the great nebula in Orion. It was independently discovered to be 
| variable by Schmidt, in April, 1878, and by Common, in 1883, by 
means of photography. It is No. 161 of my Catalogue of Suspected 
| Variables. 


| 37a. U (** Nova’) Ortonzs.—Found by me with a binocular field- 
_ glass, 1885, December 18, 9 20™ (Dublin, M. T.), as a reddish star of 
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about 6 mag. The star is not in the Durchmusterung or any other 
Catalogue. On December 16, Dr. Copeland found its spectrum a 
beautiful banded one of the 8rd type, ‘‘7 dark bands being readily 
distinguished with the prism,’’ and suspected the existence of bright 
lines. M. Wolf, however, found that the presence of bright lines was 
not confirmed when higher dispersive power was used. He considers 
that the spectrum was simply that of the well-known third type, viz. : 
a continuous spectrum crossed by bands, bounded by dark and sharp 
edges towards the violet, and shading away towards the red. He 
partially resolved the dark bands into lines. Dr. Copeland identified 
three lines in the spectrum with the edges of three bands visible in 
cometary spectra, and the spectrum of coal gas, but these views were 
disputed by Mr. Maunder. The star slowly faded, and at the begin- 
ning of July, 1886, was found by Fr. Schwab below the 12 magni- 
tude. It afterwards increased again, and rose to another maximum 
in December, 1886. Observations by Sawyer show a maximum of 
6°6m. on December 13, 1886. spin finds that the bright bands of 
the spectrum are brighter as the star is on the increase, and fainter as 
it decreases. He finds a companion 10°5, 110°, 30”. 


No. 38. 7 Gremrnorum.—Sawyer found its light nearly constant 
from November 20, 1884, to February 3, 1885. (4. WV. 2660). In 
1882 Schmidt found that the increase of hght was much quicker than 
the decrease, and from his observations in 1888 he found—from the 
maxima a period of 151 days, and from the minima 135 days. 


No. 88a. V Monoceroris.—From observations, 1884-1885, Sawyer 
found that ‘‘The decrease of light appeared somewhat more rapid 
than the increase.” (<A. WV. 2660.) 


No. 41. S (15) Monocerorrs.—From observations, 1884-1885, 
Sawyer found a variation of half a magnitude. It is a double star, 
= 950. 


No. 44. R Gremrvnorum.—Knott found it rising to a maximum, 
1885, May 11 (mag. 7°3). It is Lalande, 13739. 


No. 46. L, Puppis——Maximum observed by Stanley Williams, 
mag. 3°55. He finds a mean period of 136:05 days with epoch 
maximum = 1878, March 16:0. (Odservatory, September, 1886.) 


No. 46a. V Geminorum.—Knott found it rising to a maximum, 
1885, April 17, mag. 10°1. 
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No. 47. U Mownocerotis.—The following maxima and minima 
have been observed in recent years :— 


Maxima. 
1888, January 28, Espin. 1884, February 3, Sawyer. 
1883, February 14, Espin. 1884, March 11, Sawyer. 
1883, March 7, Espin. 1885, January 25+, Espin. 
1883, March 138, Sawyer. 1885, March 5, Sawyer. 
Mina. 
18838, February 10, Espin. 1884, February 24, Sawyer. 
1883, February 20, Espin. 1884, April 9, Sawyer. 
1883, March 18, Espin. 1885, January 4°5, Sawyer. 
1883, April 6, Espin. 1885, January 6°5, Espin. 
1883, April 7, Sawyer. 1885, February 17, spin. 


1884, January 5, Sawyer. 


No. 48. S Canis Minoris.—Dunér finds a spectrum of the third 


type with excessively large and dark bands, especially in the green 
and blue. 


No. 49a. U Canis Minorts.—Minima were observed by Schmidt, 
1882, December 14, mag. 12°3; and by Baxendell, 1885, April 19, 
mag. 13:1. (Observatory, April, 1886.) 


No. 55. U Gruinorum.—Knott finds periods of 71 to 126 days, 
_ and observed maxima on the following dates :—1884, January 26 and 
| October 22; 1885, January 1 +, and April 8°8 (9:25 mag.), double 
/max.?; and 1885, December 6 + ?? ‘The variation is from 9} to 143 
| of Argelander’s scale. Professor Safarik observed maxima on the 
| following dates :—1888, October, 24:5; 1884, January 21, May 10°4; 
| October 21; December 24°5; and 1885, April 6°5; and Baxendell on 
the following dates:—1885, December 7+; 1886, March 9-2, and 
December 1:1. The interval from October 21 to December 24:5, 
| 1884 = 64-5 days, was the shortest period of this star known to 
Safarik. Knott says, ‘“ Period very irregular.” 


No. 55a. — Puppis.—The variability has been confirmed by 
Duner. 

| No. 56. R Cancri.—Schmidt observed maxima, 1882, October 5 

| (mag. 6°5); and 1883, October 23 (mag. 6:5), which give a period of 

| 383 days. 
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No. 57. V Cancrt.—Maximum observed by Sawyer, 1883, April 
17, equal in brightness to DM + 18°, 1947, or about 77m. (.4.N., 
2591.) 


No. 58. U Cancr1.—Maximum given was observed by Knott, mag. 
10°6. 


No. 60. S Hypra.—Maximum given was observed by Sawyer, 
mag. 8°2. (Gould, Ast. Journal, 155.) 


No. 62a. N Vetorum.—Dr. Gould suspects variation iu colour 
also. The period has not been well determined. (Uranometria 
Argentina, p. 276.) 


No. 63. R Cartnz.—Maxima were observed by Tebbutt, 1880, 
December 16; 1881, October 21 ; and 1882, September 2; and minima, 
1880, July 5; 1881, June 8; 1882, March 27 ; and 1883, February 7. 


No. 64. R Leonts Minorts.—Dunér finds a spectrum of the third 
type, with very large and dark bands, even in the blue. Maxima 
were observed by Schmidt, 1882, January 26-0 (mag. 6°8); and 1888, 
June 29 (mag. 7). 


No. 65. R Lronts.—Recently observed maxima, are as follows :— 


rea February 5, 67 mag. Sawyer. 


1884, February 13, 66 ,,  Baxendell. 
‘ 1884, December 20, 6:0 ,,  Baxendell. 
1884, December 24, 5:3 ,, Sawyer. 


A minimum of 9 m. was observed by Schmidt, 1882, November 6, 
and that given in the Catalogue by Espin. 

Treating the observed maxima from 1865, February 27, to 1884, 
December 20, by the method of least squares, I find the following 
elements :— 


Epoch. max. = 1874, August 19°36 + 313-999 E. 


Espin finds that the bright bands of the spectrum are brighter as 
the star is on the increase, and fainter as it decreases. 


No. 66a. — Lronts.—A Durchmusterung star, missed by Becker, but 
afterwards found, 1882, April 4, as 8°6 m. Chandler found the star 
invisible, with 63-inch refractor, from end of February to middle of 
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April, 1883. On October 31, 1883, it was 9°5 m., ‘‘after which it 
decreased to 13 m. at the end of December, 1883. It remained 
‘invisible until the end of March, 1884, when it reappeared, and had 
increased to 9:4 by the end of June.” (Science Observer, vol. iv., 


No. 11.) 


No. 69a. U Lxonis.-—Included by Schonfeld in his provisional list. 
'He says, “‘+14°, 2239 des Bonner Sternverzeichness, 9"°5. Peters, 
that den Stern friiher als schwach 11™ gesehen; 1873, April 23, 
vermisst, Juli 12, wieder schwach gesehen. Seit December 30, im 
hiesigen Refractor unsichtbar. Die Verinderlichkeit ist wohl Sicher, 
aber doch die Wiederscheinung und eine genaue Positionsbestim- 


|mung abzuwarten.” It is No. 310 of my Catalogue of Suspected 
‘Variables. 


‘| 
| 


No. 70. U Hyprm = Birmingham, 242.—Dunér describes the 
‘spectrum as ‘‘ d’une beauté extraordinaire.”” From six years, obser- 
vations, 1881-1886, Espin finds the following provisional elements :— 


Max. = 1885, December 11°78 + 194*°65 K, 
and 


Min. = max. + 107? +. 


No. 71. R Ursw Masorts.—Maxima were observed by J. Baxen- 
dell, junior, 1884, August 31 (mag. 7:4); and 1885, July 1 +; by 
Knott, 1885, June 28; and by Sawyer, 1884, August 29 (mag. 7:1); 
and 1885, July 1. Baxendell deduces a period of 302°22 days, with 
epoch 1863, December 21-7, and a variable maximum of 6°6 to 8:1. 
Sawyer finds the increase of light very rapid, but the decrease slow 
and irregular. Minima were observed by J. Baxendell, junior, 1885, 
‘March 23 (mag. 13°83); and December 29 (mag. 13:2); and by Knott, 
1885, March 10 (mag. 13:2). 


] 
VI 


No. 72. 7 Ancts.—This remarkable variable still remains very 
faint. Tebbutt’s observations in New South Wales from 1877 to 
| 1886, show that during the period it did not rise above 7 mag., and 
it was estimated 7°6 m. by Finlay, in March, 1886. 


72 @ — Lxonis.—Found to be variable by Prof. C. H. F. Peters, 
from observations at Clinton, U.S.A., 1877 to 1880 (4. W., 2360). 
‘This is No. 330 of Catalogue of Suspected Variables. 


No. 74. R Craveris.—Sadler fails to find any variation, and Espin 
| ie the variability. It is a double star, A 1181. 
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No. 82. T Ursm Masorts.—Maxima were observed by Sawyer, 
1883, April 19 (mag. 7°3); by J. Baxendell, junior, 1884, October 
15 (mag. 7°8); and 1885, July 2 (mag. 8:2); and minima 1885, 
March 18 (mag. 13:25); and November 28 (mag. 13:1). 


No. 83. R Virernts.—Maxima were observed by Sawyer, 1883, 
June 20 (mag. 6°9); and 1884, April 11 (mag. 7-1). I observed a 
maximum 1886, April 9 + (mag. 7°5). A max., Sawyer, 1887, June 
17 + (mag. 7:1.) 


No. 85. S Ursm Masorts.—Maxima were observed by Sawyer, 
1888, June 16; and 1884, September 17 (mag. 7:7); by J. Baxendell, 
junior, 1884, September 20 (mag. 7°7); and by Knott, 1885, May 4 
(mag. 7°2); and a minimum by Knott, 1885, August 30 (mag. 12:5). 


86. U Virernis.—Maxima were observed by Schmidt, 1882, May 
11°5 (mag. 7:8); 1882, December 2 (mag. 7°7); and 1883, June 18°5 
(mag. 7°8). 


No. 89. R Hypra.—Maxima were observed by Sawyer, 1883, 
May 9 (mag. 4:9); by Schmidt, 1883, May 15-0; and by Sawyer, 
1884, July 10-30 (mag. 4:2). Dunér describes the spectrum as 
‘‘Vune beauté tout a fait extraordinaire.” spin finds that the 
bright bands are brighter as the star is on the increase, and fainter as 
it decreases. 


No. 91. Y Virernis.—This star was measured 5°71 mag. with the 
meridian photometer at Harvard. 


No. 91a. — Vireinis.—Found to be variable by Professor Peters, 
from observations at Clinton, U.S.A., in 1879-80 (4. WV., 2360). 
Later observations give a period of about one year. This is No. 421 
of Catalogue of Suspected Variables. 


No. 916. — Virernis.—Observed at Markree, as 11 m. 1858, 
April 17; 9 m. on the Paris Charts (No. 43), but observed by Palisa 
only 12°5-18m; 1880, April 2. It was observed as 11 m. by 
Peters on several occasions, 1870-1880. This is No 424 of Catalogue 
of Suspected Variables. 


No. 92. R Centavrt(near 8 Centauri).—A bright ‘‘temporary star ” 
is recorded in the Chinese Annals as having appeared A.D. 1738, be- 


tween a and 6 Centauri, which may possibly have been an outburst 
of this variable. 
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No. 98 a. — Bootts.—This star lies near DM + 16°, 2642. The mean 
period given was derived by Baxendell from a discussion of 7 maxima 
-and 4 minima. The interval from minimum to maximum is 84:5 
days, and from maximum to minimum 36-9 days. (Journal L. A. 8., 
) vol. 11., part 11.) 


No. 94. S Boorrs.—The maxima and minima given in the Cata- 
logue were observed by J. Baxendell, junior, max. mee 9-4; min. 


mag. 13°6. 


| No. 94a. DM + 39°, 2773 Boorts = Lalande 26514, called V 
| Bootis in Pickering’s list.—Dunér observed a maximum, 1885, June 1 
(mag. 7:2); and minima, 1885, January 28, and October 23 (mag. 
‘9°4); and he finds the Peeing elements :— 


Epoch max. = 1884, September 3 + 266°5 KE. 
| Epoch min. = 1885, January 29 + 266°5 E. 


_ Dunér finds a fine spectrum of the third type, even when the star 
vis at a minimum. 


No. 95. R Cametorarpi.—The following maxima have been ob- 
served in recent years :— 


1882, March 20°6 8:3 mag. Schmidt. 
1882, December 28°5 8°5 ,, Schmidt. 


1883, September13 80 ,, Schmidt. 
1884, May 30 — ,, Baxendell. 
1885, February 18 82 ,,  Baxendell. 


1885, November 14 7:8 ,,  Baxendell. 


No. 96. R Boorrs.—The following recent maxima have been ob- 
berved : — 


1882, April 28°3 7°0 mag. Schmidt. 
TSS Nove Qiv i241. Schmidt. 


1883, July 5165 ,, Schmidt. 
| TS Soma uly. Dery 7-o ss Sawyer. 
TSS4 Oct Sy. 7- 40": Sawyer. 
1885, May 138 78 ,, Baxendell. 
1885, May 16 78 ,, Sawyer. 


K2 


132 Proceedings of the Royal Irish Academy. 


No. 96 6. 34 Boorrs.—Schmidt deduced a period of 361 days, with 
a maximum, 1876, February 24, and with remarkable anomalies in 
the light curve. The variability was confirmed by Schwab. 


No. 96¢. U Bootis—Maximum and minimum given were ob- 
served by Baxendell; max. mag. 9°5. (Observatory, April, 1886.) . 


No. 98. T Trran. Avstratis.—Observations of this and other 
southern variables are much required. 


No. 103. S Coronz.—The following maxima have been observed 
in recent years :— 


1882, May 10, 7°7 mag. Schmidt. 
188358 Mays eiliza) wou Schmidt. 
1883s May f-3i seein. Sawyer. 
1884, April 30, 66 ,, Baxendell. 
1884, May 5, 7:3 ,, Sawyer. 
1SSon Mayas .1eorer. Baxendell. 


Baxendell, from observed maxima, 1864-1884, deduces a mean 
period of 360°416 days, with Epoch, 1878, June 27:0. The rise from 
minimum to maximum occupying about 126 days, and the fall from 
maximum to minimum about 234 days. Sawyer also finds the 
increase of light rapid, and the decrease slow. (4./V., 2591.) 


No. 106 a. Lisrz.—Period somewhat irregular, but less than one 
year, according to Peters (private letter, 1885). 


No. 107. R Coronz. Schmidt observed a minimum of 12 m. about 
the middle of August, 1883 (4. WV., 2577); and Sawyer a minimum of 
7:4, 1885, October 13. 


No. 108. RSerrentis—Knott observed this star at the mag. 11°5, 
on April 20, 1885. 


No. 109. V Coronm.—Maxima of this star have been observed as 
follows :— 
1878, October 5,  Dunér. 
1879, October 12, Schmidt. 
1881, October 3, Schmidt. 
1882, September 16, Schmidt. 
1883, September 24, Chandler. 
1883, September 5, Schmidt. 
1885, August —, Dunér. 
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Chandler gives the following elements :— 
Max. = 1878, October 13°3 + 359°5 E. 
Dunér gives 


Max. = 1878, October 21-7 + 856°52K, 
and 
Min. = 1879, May 3+ 356°52 E. 


No. 109 a. — Lup1.—Discovered to be variable at Cordoba in the 
course of the observations for the Cordoba Zone Catalogue. 


No.110a. — Lisra.—Discovered to be variable by Professor Peters, 


at Clinton, U.S.A., in 1885. It was observed as 83 m. at Markree, 
on May 8, 1851 (private letter, July, 1885). 


No. 114. — Scorpr.—Maximum given was observed by Schmidt, 
mag. 12. | 


No. 116. R Scorriz.—The following recent maxima have been 
observed :— 


1882, April 24:2, 10°0 mag. Schmidt. 
1883, July- 99), 10:1 ,, - Knott. 
Beas July 11°5, 10°3 ,, Schmidt. 
1885, May —, — — _ Knott. 
1886, July 28, — — Knott. 


No. 117. 8 Scorpiz.—Maxima were observed by Schmidt, 1882, 


| May, 29-3 (10°5 m.); and 1883, May, 14:5 (10-5 m.) 


No. 118 a.—Oputucut.—This is Birmingham, 379; Birmingham’s 


_ observations, 1873-1876, vary from 7°5 to 9-9°5. Dunér observed a 
| maximum in 1885, about end of March. 


No. 119. U Hercuris.—A maximum was observed by Baxendell, 


1885, July 14 (mag. 7:4). 


No. 121. g (80) Hercuris.—In 1882 Schmidt found a mean period 


| of 91 days; Sawyer, in 1885, found periods of 59 to 75 days from 
| observations of maxima, and about 68 days from the minima. 


No. 124. — Hercuris = DM 37°, 2771.—Dunér observed a maxi- 


mum in September, 1885. He finds a spectrum of the third type with 
the bands strongly developed in the ultra blue, but feeble in the red. 
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No. 125. R Ursm Mryoris.—Safarik observed maxima on the 
following dates :—1883, August 1, November 26; and 1884, June 9, 
December 1 ( Odservatory, November, 1885). Baxendell observed a 
minimum, 1885, September 27. 


No. 125a. R Draconts.—The following maxima have been ob- 
served :— 


1881, April 22, Schmidt. 
1882, September 4:9, _ Schmidt. 
1883, May 8°5, Schmidt, (mag. 8:7). 
1884. September 5, Sawyer. 
1885, May 16, Sawyer. 


ee December 26, Baxendell. 
1886, January 2: Sawyer. 


From the above maxima I find the following elements :— 
Epoch. max. = 1884, January 2 + 2441-49 E, 
closely, sf. the variable is a 9 mag. star, Ll 30413. 


No. 126. S Hercuris.—The following recent maxima have been 
observed :— 


1882, October 3, 7 mag. Schmidt. 


1883, September 12°8, 7 ,, Schmidt. 
1884, July 24, i 3).  Baxendell: 
1885, June 11, 64 ,,.  Baxendell. 


No. 129. a Hercurrs.—In 1882 Schmidt found periods of 87 and 
121 days; and in 18838, periods of 54 and 60 days. 


No. 130. U Oputucut.—It is a double star, h 854, the companion 
being 17 m., dist. 20°54, P = 358°°8 (Burnham). The observations 
of Chandler and Sawyer show a curious “‘ stand still” in the light for 
some fifteen minutes shortly after the minimum (4./V., 2484). 


No. 181. w (68) Hercoris.—It is a double star OS 328, the 
companion being 10:1 m. dist. 4”, P = 60°°6 (Burnham, 1878). 


No. 132. Nova Srrprntarm.—Sadler finds that Chacornac’s star 
(10 m., about 2’ preceding position of Nova) is identical with Oe 
16872, the star having been misplaced in Chacornac’s charts owing to 
distortion. 
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| No. 185. T Hercuris.—The following maxima and minima have 
been observed in recent years :— 


MaxIMa. 


1882, August 3°9, 7°4 mag. Schmidt. 
ae 1883, June 30M oe2)  Selmmrdts 
: 1883, December 14, 7:5 ,, Schmidt. 
| 1884, May 30, 7:4 ,, Baxendell. 
( 1885, April 28, 7:9 ,, Baxendell. 
1 1885, April 26, 85 ,, Sawyer. 


Minima. 


1882, October 29, 12°7 mag. Schmidt. 
1883, September 29, 12°7 ,, Schmidt. 


| 
i 


| 
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1884, August 23, — — Baxendell. 
1885, July 20, 12°9 mag. Baxendell. 
1886, December 6, — — Baxendell. 


No. 185 a. — Saeirrartt.—A short-period variable discovered by 


I Sawyer in September, 1886. The staris No 57 of Sagittarius in the 


Uranometria Argentina (Lalande, 33748). He gives the following 
_provisional elements. 


M = 1886, Sept. 24-83, Cambridge (U.S.A.), MT + 5°75 E. 
Duration of increase = 17:80. 


- decrease = 3°95. 


| (Gould’s Ast. Journal, No. 148.) 


No. 1386. T Srrpentis.—Maxima were observed by Baxendell, 


| 1884, October 9 (mag. 10-0) ; and 1885, September 14 (mag. 10°5). 


No. 188 a. — Serpentis = DM + 8°, 3780.—A variable discovered 


| by Espin in 1886. Itis 8°6 in the Durchmusterung, but was found 
| 77m. by Espin, on April 26, 1886; it afterwards increased in light, 
T and on June 8 passed a maximum of 68m. It then diminished, 
) and was estimated 8-2 by Espin, on August 20, and 8°8 on September 
| 4, On August 22 I estimated it 8-5 with binocular; on September 


30, I found it 8-8, or9m. Espin found it again near a maximum 


| (6:8), 1887, March 23. 
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No. 140 R Scurr.—From good observations of maxima in 1882, 
Schmidt deduced a period of 168 days. (A.WV., 2491). Maxima were 
observed by Sawyer, 1883, June 1; 1884, June 7, August 3, October 
17, and November 380 (approximate); 1885, June 17, August 10 (°?), 
and November 16; and minima, 1884, July 12, September 15, No- 


vember 11; 1885, July 14, and September 24; and 1887, November 
23. | 


No. 142. 8 Lyrm.—<According to Pickering’s theory of short-period 
variables, this star is a surface of revolution, the ratio of the axes 
being as 5: 3, with the dark portion at one of the ends, and symmetri- 
cally situated as regards the larger axis. 


No. 143. R (13) Lyrm.—Particularly bright phases were observed 
by Sawyer, 1883, August 6 and 31; 1884, November 7-12, and 
November 21-80. ‘‘ The increase of light from its normal brightness 
at maximum amounted to about half a magnitude.” (4./V., 2660). 
Dunér says, ‘‘ Le spectre est un des plus superbes de cette classe ” ; 
and Vogel describes it as ‘‘ ein vorztiglich schones Spectrum, welches 
dem von a Herculis gleicht.”’ 


No. 148. R Saeirrarm.—Dunér finds a spectrum of the third type 
with extremely large and dark bands in the green and blue, but feeble 
in the red. 


No. 149a. U Aquirm.—aA short period variable, discovered by 
Sawyer in 1886. It is No 50 of Aquila (= Lalande, 36791), in the 
Uranometria Argentina, where it is 7°0 mag. Lalande rated it at 6. 
Sawyer gives the following elements :— 


Epoch. max. = 1886, September 20°01, Camb. (U.S.A.), M.T. + 77-0 E. 
Duration of increase = 2°-5, 


3 decrease = 4°°5. 
(Gould’s Ast. Journal, No. 155.) 


No. 150. h, (51) Sacrrrari1.—No period seems to have been yet 
found for this star. Observations of this and other southern variables 
are much required. 


No. 151. R Crenr.—Schmidt observed maxima 1882, October 13 
(7 m.); and 1888, December 15 (6°8 m.); and Baxendell, 1889, 
February 20 (8-2 m.), and 1886, March 22. The mean period in the 
Catalogue was given by Schmidt. (A.1V., 2577.) 
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No. 153. 8. Vurrrcutm.—The mean period given in the Catalogue 
was derived by J. Baxendell, jun., from a discussion of nineteen observed 
maxima, 1863-1885; and 20 minima, 1863-1885. The period seems 
|to have diminished very slightly between the years 1868 and 1884, 
| but since the latter year it has returned to its original length. The 
increase of light is much more rapid than the decrease, the former 
‘occupying about 20°6 days, and the latter 47:19 days. (Observatory, 
_March, 1886.) Maxima were observed by Baxendell, 1885, July 1 
‘(mag. 9°2), September 11 (mag. 9:1), and November 20 (mag. 8°9) ; 
‘and minima, 1885, June 12 (mag. 9°8), August 20 (mag. 9°7), and 
(October 30 (9°75 m.), ( Observatory, April 1886), and 1886, December 
15.) 

No. 154. x Crenr.—The maximum given in the Catalogue was 


observed by Sawyer, and Gore. The star was again at maximum, 
| 1886, January 20, according to Sawyer. 


i 
| 


No. 155. § (10) Sacirr#.—aA short period variable, discovered 
‘by Gore in 1885. Owing to its proximity to a good comparison star 
ia Sagittee—the variation of light, although small, is very evident, 
-and the changes are very interesting. spin remarks that the star is 
about four days visible to the naked eye, and four days invisible. 
‘From a discussion of all the available observations to May, 1886, 
(Chandler finds the following elements :— 


‘Max. = 1885, December, 4°9" 36", Gr. M. T. + 8¢9" 11"-0 (E - 391); 


“or, reckoned from the Julian epoch, 
Max. = 2409880°40. Gr. M. T. + 8°:38264 (E — 391). 
- Duration of increase = 37:00. 


5 9) decrease = 5°38, 


| (A. W., No. 2749.) 

In the above formule, 391 is the number of the given epoch, 
reckoning from an observation by me, 1876, December 14, when the 
_ star must have been near a maximum. 


' No. 1556. — Cyen1.—A red star, discovered by Espin, March 23, 
§ 1887, 7-5 mag. 5°f, and 3’ south of 26 Cygni. It is not in the 
| Durchmusterung, or any other Catalogue. On March 28, Baxendell 
_ estimated it 7-1m., and on April 14 it had decreased to 8:0 m., and 
on May 9 to 9:2 m. 
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No. 156. 8 Cyenr.—Maxima were observed by Baxendell, 1884, 
December 4 (mag. 10-1), and 1885, November 6 (mag. 9°5). 


No. 158. S Aguirm.— Baxendell has observed the following 
maxima and minima :— 


Maxima. Minima. 
1884, July 11. 1884, September 11. 
1884, November 25. 1884, December 21. 
1885, August 18. 1885, June 10. 
1885, December 25. 1885, October 2. 


He finds that since the end of 1883 the period has been subject to 
‘‘oreat and very unusual irregularities,” varying from 101 to 171 
days; but no material change has taken place in the mean magnitudes 
at maxima and minima. The light curve is also very variable. 
(Observatory, March, 1886.) A minimum was observed by Knott, 
1885, June 16 (mag. 11:0). 


No. 160. R Saerrr#.—Baxendell finds that the minima of this 
star have been ‘‘reversed’’ in late years, and that ‘‘the mean difference 
between the magnitudes at the two minima is slowly decreasing.” He 
finds the period to vary from 69-96 to 70:98 days. Baxendell observed 
maxima and minima as follows :— 


MAxIMa. | | MINIMA. | 
| 
Principal. Secondary. Mag. Principal. | Secondary. Mag. | 
=a 
1885, May 8. ae 8-65. ets 1885, Jan. 8.) 9-0. | 
— 1885, June 21.| 8°75. |/1885, April 27. = Oe | 
1885, Aug. 4. — Sai | a 1885, May 30.) 8-95. | 
1885, Sept. 30. _ 8:65. ||1885, Sept. 17. a 9-9. | 
aaa = —_— — 1885, Oct. 20.|; 8-9. 
— == — — |/1885, Nov. 24. = | 9-9. 
1886, Nov. 27. = ia 1886, Nov. 10. — ! rie 


| 
| 


In August, when a secondary minimum was due, the light remained 
constant at 8:8 for a period of sixteen days. (Odservatory, April, 1886.) 
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161@. V Capricorni.—‘‘ A fine ruby star,’”’ observed as 63m. by 
sir John Herschel at the Cape. It is Lalande, 38839 (= AOe, 20363), 


and Birmingham, 545 (= Schj. 238). It was found to be variable by 
Secchi, in 1869; and in July, 1875, and November, 1876, I found it 
only 84m. in the Punjab, and called attention to its probable varia- 
oility (Southern Stellar Oljects, p. 107). The variability has lately 


deen confirmed by Safarik. (Observatory, November, 1885.) 


_ 163. U Cyent.—The following recent maxima have been ob- 


served :— 
| 1884, February 1, 7:8 mag. Knott. 


1885, May 28H io) tay) on baxendelll: 
1885, May LO) iOon, Knott. 
1886, September 19, 7:5 ,, Gore. 
1886. August 17+ — — Knott. 


164. R Cepuet.—Observations in 1885 by J. Baxendell, junior, 
‘how only a fluctuation of light of about two-tenths of a magnitude. 
(Observatory, April, 1886.) 


} 


165a. V Cren1.—This is the red star discovered by Birmingham, 

881, May 22, 2° 517 of a Cygni. (It is No. 635 of Gore’s Cata- 
logue of Sunes Variables.) Herr Lindemann observed maxima, 1882, 
August 31 (mag. 6°8); and 1883, August 5 (mag. 7:3). Schmidt, 
Paever found a maximum on July 17, 1882 (mag. below 7); and 
Safarik, on June 17, 1882. A maximum was observed by Baxendell, 
(885, December 30 (mag. 9°5); and a minimum, 1885, May 31 (mag. 
.8°2); at this minimum the star remained “unchanged for a period 
“f four months.” (Observatory, April, 1886.) spin gives period 
: 440° +, with mean epoch, 1886, January 1. 


166. S Detpnini. (Baxendell’s R Delphini. )—The maximum and 
ninimum given were observed by Baxendell: maximum, 9°0 mag. ; 
ninimum, 11-1mag. Baxendell, another min., 1886, December 12. 


166 a. — Crent. (Lalande 40083).—A short period variable, dis- 
vovered by Chandler in November, 1886. He gives the following 
: lements :— 


886, October 13414" 20™, Cambridge (U.8. A.) M.'T. + 15914824" E. 
‘<The increase of light occupies about four days; the decrease, ten 


| lays, with a halt in the latter about midway of its course.” (Gould’s 
Ast. Journal, No. 148.) 
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167. T Detrnnt. (Baxendell’s 8S Delphini.)—Schmidt observed a 
maximum, 1883, October 1 (mag. 8°4). Baxendell observed a maxi- 
mum, 1885, August 8 (mag. 10°1)—the lowest maximum mag. he had 
ever observed. A maximum was observed by Knott, 1885, August 17 
(mag. 10°3); and by Baxendell, 1886, July 1. 


167a. — Detpexint= DM 17°, 4401 = Brrurnenam, 569.— Variation 
discovered by Espin, and confirmed by Gore. It was rated 6°8m. by 
Argelander; 8m. by d’ Arrest, 1874, September 10. Not in Lalande’s 
Catalogue; 8m., Harding; 6-7, Heis. Variation was suspected by 
d’ Arrest. Espin estimated it 7°5, on June 28, 1884; and 6°3, on 
July 23. My observations from September, 1884, to January, 1887 
(66 im number), show a variation from 6°4m. to 7°3m., with maxima, 
1884, December 14, and 1885, November 9 + ; and minima, about 1884, 
October 22; 1885, September 80, December 28; and 1886, August 
29 +, with a period of perhaps 111 + days. 


169. T Crenr.—Sawyer found the variation very small in the year 
1884. Burnham found a 12 mag. companion at 10” distant. 


170 a. — VoutrecuLa = DM + 27°, 8890.—An interesting variable 
of short period, discovered by Sawyer. The star lies closely np 32 
Vulpecule. From observations in 1885-6, Chandler finds the follow- 
ing elements :— 


Max. = 1885, November, 2°8576 G. M. T. + 49-4368 E. 


The duration of increase is 1:060 days, and that of decrease, 3°377 
days. 


No. 170 6. — Cyent.—A variable of the rare type of Algol, dis- 


covered by Chandler, in 1886, while using it as a comparison star for 


No. 166 a. He gives the following elements :— 
Min. = 1886, Dec. 946" 22™, Cambridge (U. S. A.) M. T. + 2723'56™-0. 
(Gould’s Astronomical Journal, No. 150). 


No. 171. R Vuieecut™.—Knott observed a maximum of 8:2 m. on 


July 20, 1885, or forty-seven days later than the calculated date of — 


maximum. 
No. 173. — Capricorni.—This star lies 93’ due south of x (28) 
Capricorni. 


No. 174. 68 Cyen1.— Pickering considers the variability of this star 
doubtful. 
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| No. 175. T Czpner.—From four observed maxima, 1882-1885, 
Knott deduces a period of 392°0 days with Epoch 1884, March 6; and 
‘rom 5 minima, 1881-1885, a period of 385°4 days with Epoch 1883, 
Lugust 7. The elements derived from the maxima give much smaller 
-esiduals than those derived from the minima. The increase of light 
s slower than the decrease. ‘‘ The star hasa fine spectrum, with dark 
vands of considerable intensity. The following maxima and minima 
vere observed by Knott :— 


] Maxima. Minima. 

| 1882, January 13, 6-4 mag. 1881, June 18, 9°5 mag. 
| 1883, February 6, 63 ,, 1882, July 23,98 ,, 
| 1884, March 7, 6°7 ,, 1883, Ausust  23,9°9 
| 1885, April 263), 1884, August 15,9°7 ,, 
1886, March 26: — — 1885, September 15, 96 ,, 
_ 1887, March 26 — — 1886, October 16, — — 
| 


1887, November 14, — — 


My observations in 1886 show a maximum about April 21 +, mag. 


! The star is indentical with DM + 67°, 1291. 


_ No. 176 a. W Cyent (= DM + 44°, 3877 = Lalande, 42153).—This 
8 No. 587 of Birmingham’s Catalogue of Red Stars. I detected varia- 
‘ion in this star in September, 1884. The extremes of variation seem 
so be from 5°8 at maximum to about 7°3 at minimum, with a period 
of 120 to 180 days. The following maxima and minima have been 
)bserved :— 


Maxima. 

1884, December 23, 5:8 mag. Gore. 
1885, August 19, 6:0 ,, Gore. 
1885, August 20, 6:1 ,, Sawyer. 

1885, December 16, 6:1 ,, Sawyer. 
1885, December 16, 62 ,, Gore. 


1886, May 19, Sos), -Gore: 

1887, February 5+,6°0 ,, Gore. 

1887, Sept. 16+, — — _ Gore. 
MINIMA. 

1885, June 9, 7:3 mag. Gore. 


1885, October 22, 6°8 ,, Gore. 
1885, October 30, 6:7 ,, Sawyer 
1886, February 14, 7:0 ,, Gore 
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Sawyer finds that ‘“‘the light curve exhibits a rather rapid and 
uniform increase, with a somewhat less rapid and irregular decrease, 
Its red colour render it rather a difficult object to observe.” 


No. 179. » Cxrurt.—I have 167 observations of this star from 
March, 18838, to March, 1888. These show a variation of light of a 
little more than one magnitude, but with no regular period. Owing 
to its red colour, and occasionally strong scintillation, it is a rather 
difficult object to observe. The spectrum is a most perfect one of 
the third type, according to d’Arrest, the separating spaces being 
sharp, dark, and very broad. Dunér finds, however, that the bands, 
although dark, are not very large. The maximum and minimum given 
in the Catalogue were observed by me. 


179 a. —- Aquarit.—The period given was found by Peters (private 
letter, July, 1885). 


No. 180a. R (?) Prscrs Avstrraris.—Found to be variable at 


Cordoba during the course of the observations for the Cordoba Zone 
Catalogue. 


No. 181 a. R Inp1.—Found to be variable at Cordoba during the 
course of the observations for the Cordoba Zone Catalogue. 


No. 182 a. R Lacerrm.—The maximum given was observed by 
Deichmiiller. (4. V., 2493.) 


No. 184. 6 Preeast.—In 1883 Schmidt found a mean period of 29°7 
days. Observations by Sawyer from August 1, 1884, to January, 1885, 
showed only shght fluctuations of light of ‘‘ not more than a couple of 
steps”’?; and from Jan. 10 to February 3, 1885; and July 15, 1885, 
to January 1, 1886, he found the light ‘‘ apparently constant.”’ 


No. 185. R Preast.—Maximum observed by Schmidt. 
No. 187. R Agquarm.—The maximum given was observed by 
Sawyer, mag. 7:1 
No. 187 a. 19 Prsctum.—From observations of this red star, 1881- 
1884, Espin finds the following provisional elements :— 
Epoch. max, = 1884, August 19 + 165¢+. 


Kispin finds the star orange at maximum and orange-red at minimum. 
My observations confirm the variability. 

Dunér finds a ‘‘Superbe” spectrum with large strong bands. 
Vogel’s observations agree with Dunér’s in all essential details. 
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| No. 1876. — Pua@nicts.—Found to be variable at Cordoba during 
the course of the observations for the Cordoba Zone Catalogue. 


189. R Casstopr1m.—Schonfeld’s formula (max. = 1866 — 4~ 18-9 
+ 4257-9 K — 0°40 HK?) does not represent observations in recent years. 
The following maxima have been observed :— 


1879, February 20, scarcely 7 mag. Schmidt. 
1880, May 18, 678) Oe Schm<dt. 
| 1881, July 14:5, — — Schmidt. 
1882, September 3°5, about 6°5™mag. Schmidt. 
| 1882, October 4, secondary max. Schmidt. 


1883, November 21, GOR Schmidt. 
| 1885, February 6, ORR Baxendell. 
1886, April 14 + BOE Ne Gore. 


| Treating the above by the method of least squares, I find the fol- 
owing provisional elements :— 


| 
i 
| 


Max. = 1882, September 18 + 433°41 E. 


No. 190. U Casstoprrm.—Observations of this star are much re- 
‘juired. 


NOTES TO PROVISIONAL LIST. 


No. 1. Piscrum.—Announced as variable by Borelly in 1885 (Bul- 
vetin Astronomique, tom. 11., pp. 61-63). My observations, September 
10 December, 1886, show a star 83—9 m. close to Borelly’s position. 


No. 2. Latanpr 2598 Crtr.—Dr. Gould says, ‘‘ this is certainly 
variable.”” The Cordoba estimates vary from 6:5 to 7°8. 


No. 3. 100 Prsctum.—Announced as variable by Borelly in 1885. 
My observations from September, 1885, to December, 1886, show a 
small variation of about 0-3 m. Observations by Markwick, November, 
1886, to January, 1887, vary from 7:4 to 7:8. It is a double star 
s oO GOS 3 79°°2: 16!" 4, and has a considerable proper motion. 


| No. 4. Latanpe 7172 Tavri.—The Cordoba estimates of this star 
vary from 6°8 to 7:9, and the star is probably variable. In a few 
observations in November and December, 1884, and February and 


November, 1885, I found it 8 to 8-2m. Markwick estimated it 7-8 m 
on January 12, 1887, and 7:4 on February 12. 
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No. 5. a Puppris.—Variation has been suspected in this bright 
southern star; and observations by Stanley Williams, in 1886, seem 
to confirm the variability. 


No. 6. U Pupris = Ll 14551.—Announced by Espin as variable 


in 1883; and the variation was apparently confirmed by observations 
made by Mr. W. E. Jackson, which indicate a period of about fourteen 


days. (Journal L. A. S., vol. 111., parti.) Sawyer, however, fails 


to find any variation; and a few observations I made of the star in 
March, 1886, show no fluctuation. 


No. 7. Lacarttr 3105 Purrrs.—Observations by Stanley Williams, 
in 1886, seem to show a small variation in a period of about 4:2 days. 
(Mf, Not. R. A. S., January, 1887.) 


No. 8. R Pyxip1s.—Found to be variable at Cordoba, but period 
undetermined. 


No. 9. — Cancrt = DM + 11°, 1954.—Near the star cluster, 67 
Messier; observations by Baxendell, April, 1860, to March, 1862, show 
a variation of about one magnitude. It is of a ruddy colour. Decli- 
nation given is, according to Baxendell, ‘‘ perhaps about 1’ too little” 
(private letter, May 1885). 


No. 10. 74 Cancrt.—Announced as variable by Borelly, in 1885, 
but variation not yet confirmed by any other observer. 

No. 11. — Srxtantrs.—Announced as variable by Borelly, in 
1885. On March 8 and 13, 1886, I found the star below 8 m.; but on 
the following dates: 1886, March 26, April 21, May 21; and 1887, 
March 29, April 12, 16, 18, 24, it was not visible with the binocular 
in a clear moonless sky. 


No. 12. — Lzonis.—Announced as variable by Borelly, in 1885. 


No. 18. BrrurneHam 277 Vireinis.—This is No. 367 of Catalogue 
of Suspected Variable Stars, and seems most probably variable. It was 
estimated 8°8 mag. by Espin, 1885, May 12; and 7 mag. by Gemmill, 
1886, November 17 and 29. 


No. 14. Brrminenam 290 Canes Venat.—This is No. 383 of 
Catalogue of Suspected Variables, and seems most probably variable. 


No. 15. Lacartrz 6077 Avop1s.—No. 452 of Catalogue of Suspected 
Variables. Dr. Gould seems to think the variation certain. 


| 
ea 
a | 
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_ No. 17.— Lisre = LarannE 28607.—No. 476 of Catalogue of Sus- 
rected Variables. 


| No. 19. Lacarniue 7646 Sacrrrarm.—No. 544 of Catalogue of Sus- 
nected Variables. Found to be variable at Cordoba, but the observations 
vre discordant, owing to the apparent variability of several of the com- 
varison stars (U. A., p. 288). 


_ No. 20. B 585 Cyenr= DM 47°, 3031.—Espin observed a minimum 
‘bout end of April, 1886. On May 11 it was 8-9 m., and on August 
-2 it had increased to 7:7 m. 


No. 21. DM + 385°, 4002 Cyenz, 10 m., Pickering, 1880, but 
bserved as 8°5 m., and very red, by Espin, June 26, 1886; but only 
*-5 m. on August 29, 1886. 


No. 22. B 541 Cyrent = DM + 38°, 3957.—From observations, 
‘885-1887, Espin finds variation from 7:2 to 8-2. It is the southern 
\tar of a wide pair. 


_ No. 24. p Capricornt.—Announced as variable by Borelly in 1885. 
t was rated 6m. by Lalande, 5-6 by Heis, 5:3 at Cordoba, and 4-98 at 


farvard. From my own observations I had previously suspected 
| 


‘aviation in w Capricorni, which lies close to p (7 is No. 624 of 


Vatalogue of Suspected Variables). 


No. 25. Anon Capricornt.—I have always found this star below 
| mag. 


No. 26. DM + 39°, 4208 Crant.—Found by Espin, 1885, July 9, 
's a splendid red star, mag. 7:9, afterwards diminishing to 9-2; no 
eriod found. Espin found it below 8 m., 1885, August 13, Septem- 
er 7, and September 9. 


_ No. 27. — Carricornt = LaLanpE 40866.—Announced as variable 
y Borelly in 1885. 


No. 34. DM + 57°, 2568 Cerner. fine orange-red star, found 
y Espin. Variation observed from 7:0 to 8-0, with probably a short 
leriod. 


No. 34. W Piscrum.—This star is not in Lalande’s Catalogue, or 
Tarding’s Atlas. 
| Baise PROC, SER. IT., VOL. 1. L 
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NOTES ADDED IN THE PRESS. 


No. 7. U Cxrpner.—Knott’s period is 2°492857 days. Schmidt 
gave 2°492886 days. (Odservatory, December, 1880.) A minimum 
was observed 1887, February 25, 8° 34™ 5°. 


No. 33. S Avurites.—Maxima were observed by Dunér, 1885, 
February 12; and 1886, March 7 (mag. 9°5). ‘ Variation irregular, or 
law very complicated.” 


No. 37. a Ortonts (Betelgeuse).—A well-marked minimum 
occurred about the middle of December, 1887. 


No. 37a. U (‘‘ Nova’’) Orton1s.—This star rose to another maximum 
in December, 1887, but did not much exceed 7-5 magnitude at this 
maximum. 


No. 39. T Mownocrrotis.—Sawyer observed the following maxima ~ 


and minima in 1887-88. (Gould’s Ast. Journal, No. 174.) 


OBSERVED MaAxIMA. 


1887, November 29, 16" 50™. 1888, February 20, 10" 18™. 
1887, December 27, 10° 53”. 1888, Marchi elie 2 co =e 
1888, January 23, 9° 55™. 1888, April 13,23) ol 


OxssERVED MINIMA. 


1887, November 20, 2> 18™. 1888, February 9, 9° 31™. 
1887, December 20, 7> 16™. 1888, March 6; 8) 46am 
1888, January 14,19" 10", 1888, April 4. 3" See 


No. 41. 8 (15) Monocrroris.—A distant companion at 189°%2 : 75/7 
has been suspected of variation, as it was estimated 8°5 by Main 
(1863°16), and only 12 m. by Sadler (1875°3). Tarrant’s observations 
in March and April, 1888, show it to be certainly variable to the 
extent of at least 1} mag. This object deserves careful attention, 
as a variable companion to a known variable star is very rare, if not 
an unique phenomenon. 


GorE—A Revised Catalogue of Variable Stars. 147 


SSS 


| No. 46 A. R Canis Masorts.—A variable of the Algol type, dis- 
covered by Sawyer in 1887. His observations in March and April, 
1887, show that “the period is some aliquot part of eight days,” 
probably 1¢ 35 + 


No. 46 a V Geminorum.—Knott finds the elements:— 
Max. = 1882, May t4°6-- 276° 5" 


No. 71. R Ursa Masoris.—Maxima were observed 1886, May 1 
) /(Baxendell, jun. )3 1886, April 29 (Sawyer); and 1887, Melanie 21 
(Knott); and minima, 1886, November 20 (Baxendell, jun.), and 1877, 
| cereus: 13. 


No. 72. 7 Anaus.—In ale 1888, Tebbutt found that this re- 
markable star ‘had increased fully halt a magnitude’”’ in light since 
April, 1887, and ‘‘it may now be rated as a star of the 7:0 magni- 
itude.” (Odservatory, July, 1888.) 


No. 82. T Ursa Masoris.—Maxima were observed by Sawyer, 
1884, October 17 (7°8 m.); and 1885, June 22 (8°5 mag.) ; and by 
J. Eee ecdell, jun., 1886, November 17. 


t 


No. 83. R Vireinis.—Maxima were observed by Sawyer, 1885, 
/ Tune 13 (7:0 m.); and 1886, April 8. 


| No. 85. S Ursm Masorts.—The following maxima and minima 
\have been observed in recent years :— 


Maxima. 
1885, May Up J. Baxendell, jun. 
1885, May a: Sawyer. 


1885, December 25, J. Baxendell, jun. 
1885, December 25, Knott. 

1886, August 10, Knott. 

1887, March iy Knott. 

1887, November 1 +, — 


Minima. 
1885, June 16 (12:2 m.), J. Baxendell, jun. 
1885, August 28(12°8m.), J. Baxendell, jun. 
Woe December 2, Knott. 
1886, December 8, J. Baxendell, jun. 


1887, July at Knott. 
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No. 103. S Corona.—Maxima were observed by Baxendell, 1886, 


April 28; and by Sawyer, 1885, May 11; 1886, May 10; and 1887, 
April 19 (mag. 7:1). 


No. 121. g (30) Hurcvris.—From observations in 1887, Sawyer 
finds periods of 62-86 days. 


No, 180. U Ornrucui.—Chandler gives the following elements :— 
Min. = 1884, January 1, 0" 54™ 43*-6 (Paris, M.T.) 
+ 205 7™ 4186 (E — 1070) — 0*0002 EK”. 


(Gould’s Astronomical Journal, Nos. 161 and 162). 


No. 188 @. — Serpentis = DM + 8°, 3780.—The following maxima 
have been observed by Espin :—1886, June 8; 1887, April 14; and 
1888, February 18. 


No. 153. § Vutrrcuta.—The maximum and minimum given in the 
Catalogue were observed by Baxendell. 


No. 155a. $(10) Sacrrrm.—Sawyer finds a correction to Chandler’s 
epoch of maximum of —0°:29, and to the period a correction of —0™'96. 


No. 155 6. — Cyenr.—In May, 1888, Espin found this star below 
13 mag., and showing no signs of increasing in light. 


No. 156. S Cyenr.—The maximum given in the Catalogue was 
observed by Knott. 


No. 158. S Aquira.—The maximum and minimum given in the 
Catalogue were observed by Knott. 


No. 1706. — Cyex1.—The period of this Algol star has now been 
proved to be 12 125 +. 


No. 175. T Crerpuxt.—Treating Mr. Knott’s observations of minima 
by the method of least squares, I find the following provisional 
elements :— 


Epoch minimum = 1884, August 29°5 + 387-92 K. 
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| 
' No. 176a. W Cyent.—Sawyer has observed the following addi- 
lional maxima and minima :— 


Maxima. Minima. 
: 1887, September 13 (6:1 m.). 1887, July 23 (6-7 m.). 
| 1888, January 20 (6-2 m.). 1887, December 8 (6-7 m.). 


Te finds the period in 1887, 138 days. 
| 


Nores ADDED IN Press to ProvisionaL List. 


No. 5. aw Puprts. gear Williams says (Astronomical Register, 
etober, 1886):—“This beautifully coloured star is No. 171 of 
\irmingham’s Catalogue of Red Stars, having been noted red by 
chmidt. Herschel, with the 20 ft. reflector, only called it yellow ; 
jad in the U.A. it is only marked with a single 7. Gore, in 1875, 
ound the large star a beautiful orange, and in the end of 1885 and 
ommencement of 1886 it was certainly one of the finest orange stars 
1 the heavens. It would seem from this that there is a strong 
robability of variation in colour. It has also been suspected to vary 
1 brightness, and my observations made on about thirty nights in 
385-6 confirm this, the determinations varying from 2°38 to 3:3. 
his star may, therefore, now be placed on the list of known variable 
ars.” 


| No. 11. — Sexranzrs.—This star lies a little s. f, DM + 7°, 2181 
+3 m. ), Gould, and about 11’ south of Lalande, 19207 (83). it is not 
. Lalande’s Vata or Harding’s Atlas. 


( 
! 


No. 12a. Lalande, 20918, Hypra.—63 Lalande ; 6 m. Argelander ; 
‘m. Tacchini (1868°309) ; estimated 7°3 at Cordoba, 1871, July 6, and 
im. in May, 1877, but found only 9m. by Chandler, 1888, Avratl, 
his star evidently requires careful observation. Dr. Gould calls it 
very red.” (Uranometria Argentina, pp. 308, 304). It is Birming- 
a 248, and is No. 329 of my Catalogue of Shanaasiae Variable Stars. 


is one of the reddest stars in the heavens. 
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No. 14a. DM + 40°, 2694.—9:2 mag. in DM, but observed by 
Espin as 7:3, 1888, April 6, and 7-7 on April 8. ‘The spectroscope 
shows a fine III type spectrum.” The star is not in Lalande or 
Weisse’s Bessel. q 


4 


( 
i 


No. 26a. Anon. Cyanr.—A red star, not in Durchmusterung, found 
by Espin, 1888, May 8, and estimated 8-1 mag. ‘The spectrum is 
not continuous.” ¥ 


No. 88. DM + 57°, 2568 Crrnxr.—A fine orange-red star, found 
by Espin, who thinks it variable from 7:0 to 8-0, with probably a short 
period. : : 4 


ast ag 


XIV. 


JDERN MATHEMATICS. By R. A. ROBERTS, M.A., Trinity 
| College, Dnblin. 


[Read Novemper 8, 1886. | 


‘ERE have been such vast strides made in mathematical knowledge 


‘ier now than heretofore to form an opinion as to the position of 
ithematics. From this great extension of mathematics, we can now 
‘re exactly assign the points where it touches on other subjects, 
| its relative position among the different branches of human know- 
Itge. And from the internal point of view, we can now more 
‘dily classify all the various divisions and subdivisions, and are 
1s enabled to enumerate all the apes results which have been 


oe 
In opening any mathematical treatise of the last century or begin- 
ng of the present, and another belonging to the modern school, we 
ai at once struck by the great difference in the appearance os the 
mm. shematical work. We see new notations, old ones greatly altered, 
al| a number of new words arising from the growth of new tithes 
is ideas. In fact, we see a complete transformation effected in 
whole nature of the subject. This is due to the modern mathe- 
ical idea. The first recognition of the modern idea was on the 
metrical side, and is to be found in Poncelet’s Treatise on Projec- 
tt Properties, published in 1822. Afterwards, on the algebraic side, 
ile first came upon the germs of the theory of invariants, but did 
seem to perceive its importance. It was then Cayley took up this 
‘och of the subject, grasped the idea in all its entirety, ana worked 
itut to its fullest extent, thus laying the foundation of the present 
iat structure of mathematical knowledge, and opening up a wide 
1 of labour for the mathematicians of the future. 
In the days of Newton, Leibnitz, Kuler, and others, mathematics 
) 13 vast unexplored world. In whatever direction investigations 
ye made, the searcher was constantly rewarded by discoveries, 
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which, perhaps, often gave more pleasure from the fact that they were 
unexpected and came as surprises. The mathematicians of those days 
resembled the ocean navigators, Columbus, Magellan, Vasco de Gama, 
and others of the same period, who went forth over the world to 
discover new lands. And as these, while bent on some particular 
object, often, unexpectedly, made great discoveries, so the mathe- 
maticians referred to came tpon important theorems in mathematics — 
in the course of their investigations of geometrical and physical 
problems. And in the same way as the whole extent of the earth is 
known now, so also is the whole range of mathematics mapped out, 
and its various departments have their boundaries assigned. Also, 
like our physical world, the regions are mapped out, though the greater 
part yet remains unoccupied: and that part awaits being opened up 
and brought within the domain of cultivated territory ; and, like 
many districts of the earth which for a long time were believed to be 
barren and uninhabitable, and have now proved to be quite the 
contrary, there are branches of mathematics neglected, and heretofore 
believed to be unproductive, which may turn out to be most fertile 
and yield many results in the future to the investigator. | 

But in this comparison the similitude only holds up to a certain 
point. The earth is finite, and when we have occupied and exhausted 
it, nothing more remains to be done; but there is no limit to the 
acquisition of mathematical knowledge. In fact, in mathematics we 
can move from one planet to another, and when we have exhausted 


one solar system, we can take wings and seek another, where 1 we may 


find a fresh field for investigation. 
In the old-fashioned method of proceeding to solve problems, the 
same process was gone through over and over again, the mathematical 


worker being apparently unconscious that he had ever done anything 
like it before. For instance, in finding the envelope of a system ot 


curves or surfaces varying, subject to certain conditions, the same 
process was continually repeated, and the fact that such problems 
depended upon finding the discriminant of an algebraic equation 
seemed to be unknown. Also, the determination of the discriminant 
of every algebraic equation that turned up in the consideration of any 

geometrical problem was treated as a separate question and not as one | 
of aclass. In this direction the change brought about by the opera- | 
tion of the modern mathematical idea has been most striking. How- 

ever, this could hardly have been otherwise. In the days of these | 
earlier mathematicians, the starting-point was immediately from 
experience. All the problems in mathematics had their origin m 
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aysics and geometry, and the modern mathematical conceptions could 
‘course be hardly perceived, or have any attention paid to them by 
.ose who considered these subjects exclusively as their object. 
In these earlier timesthe study of mathematics, perhaps, afforded more 
! easure than it does now, because new discoveries were more easily 
ade, and with a less extent of reading. Now, no doubt, the methods 
attacking questions are both more numerous and more powerful ; 
it it is necessary to read, and hold together in the mind, the greater 
irt of what has been previously done in a subject, before we can 
tempt to discover any new results. Still, however, it is remarkable 
iw many new and interesting theorems can be obtained when we 
ough a narrow field such as the geometry of circles and triangles. 
The modern mathematical idea consists chiefly in the theory of 
ojection, combined with the principle of continuity, and the recog- 
tion of the fact that angles and lengths in the Euclidian geometry of 
‘perience depend upon a certain absolute curve of the second degree. 
1. the algebraic side it has developed the theory of linear transforma- 
ms and invariants, to which we may add the recognition of the value 
‘homogeneity, and the symmetry derived therefrom. These prin- 
dles have been only applied later on in the transcendental analysis ; 
‘t it is evident what advantages are obtained by keeping in their 
ineral form the quantities involved in elliptic and hyper-elliptic 
cegrals, as we are enabled thence by symmetry to write down 
veral formule by interchanging the roots. Also, in the theory of 
iptic integrals, it may be observed that we have a decided gain 
1 symmetry by considering the functions sn, cn, dn as the ratios of 
fr functions, the absolute magnitudes of which are, and remain, 
ileterminate. 
| In the other branches of mathematics, such as the theory of Diffe- 
atial Equations, the modern methods do not appear to have effected 
imuch progress. ‘This is, no doubt, partly due to the nature of the 
jyject. In fact, it is evident that before we can proceed much 
ther in the solution of differential equations, we must have a more 
plete knowledge of the various functions which are introduced to 
‘notice by the Integral Calculus. However, it may be admitted 
it we cannot expect any systematic and regular progress in the 
eory of Differential Equations until the modern methods are applied 
least to some extent. This has at length been done in a very com- 
‘te and suggestive manner by Professor Sylvester in his idea of 
Xeciprocants;” so that now, the attention of mathematicians being 
med in this direction, we may hope for the opening up of a large 
| B. 1. A. PROC., SER. III., VOL. I. M 
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field of discovery in an important branch of mathematical know- 
ledge. 

When we have got a clear view of the modern mathematical idea, 
we are enabled thereby to dispense to a great extent with long calcu- 
lations, which after all only serve to obscure the view, and prevent us 
from obtaining an insight into the relations connecting quantities. 
The modern mathematical idea gives us the power to hold together in 
the mind a large extent of knowledge, and perceive the connexion and 
mutual interdependence of the different departments of that know- 
ledge. We are thus enabled to predict, or at least form, an opinion of 
some value as to the result of certain transformations, and hence we 
can avoid a large amount of useless labour, and direct our attention to 
those points which are most likely to repay a careful study. This 
power is evidently of much more value than the ability to make long 
investigations, or fill pages with work, the faculty of correct working 
being easily attained by the force of habit, and not appearing to differ 
essentially from that of performing complicated sums in comnercial 
matters. On looking back through the vast tomes of work written on 
mathematical subjects, especially on the physical side, during the pre- 
ceding century, we see a great number of investigations commenced, 
which lead to practically no result. We see, thus, the importance of 
being able to direct, both in pure and mixed mathematics, our steps 
into those paths which are most likely to lead to valuable results. Of 
course there is naturally an indisposition on the part of many mathe- 
matical workers to destroy as useless investigations which have led to 
no result; and this may account for the quantity of work published 
which lapses into oblivion, only the residue of grain being winnowed 
from the chaff by time, and becoming part of the mental store of the 
mathematician. Such investigations, however, in some cases may not 
be altogether lost, as they may contain the germs of ideas which may 
fructify in the minds of other workers in the same field of labour. 

It seems now that the theory of invariants and the other products 
of the modern mathematical idea are as necessary a part of mathe- 
matical knowledge as the differential and integral calculi. We have 
had many other new ideas introduced into mathematics, as, for instance, 
Hamilton’s Quaternions and Grassman’s method ; but we have no con- 
viction of their forming a necessary part of our knowledge. There has 
been, in fact, of late years too great a tendency to originate such 
calculi. They seem liable to degenerate into mere playthings, and t 
believe, also, that they have not availed to obtain any new results, but 
rather prove prejudicial to the endeavour to do so. 
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| However, the want of all the modern methods never prevented 
ome of the older school of mathematicians from arriving at the 
lutions of problems to which they had devoted themselves. In fact, 
‘hese powerful intellects were able, no doubt, to really use the modern 
nachinery intuitively. We see how great mathematicians frequently 
rrived at results, of whose correctness they were assured, but by 
seans of which they found it difficult to give an explanation; as, for 
astance, Laplace, whose second proof of Legendre’s problem, in the 
ourth chapter of the third book of the Mécanique Céleste was shown 
» be altogether unsatisfactory by Liouville, in his Jowrnal de Mathé- 
vatiques, t. 11., 1837. 

_ The modern ideas seem to place the true position of mathematics 
La clearer light, both with respect to philosophy, on the one hand, 
ad physical science, that is experience, on the other. Mathematics 
one seem to give us a firm standpoint of absolute truth, completely 
ee from the mist of our subjectivity ; for although we arrive at the 
‘imary mathematical truths by means of experience, yet we have a 
‘mviction that they are necessary and do not depend upon that source. 
ill, however, disputes this; and, among other remarks on the 
Lbject, observes that there exist no real things exactly conformable 
| the definitions of geometry; also, that we cannot conceive a line 
jithout breadth, or form a mental picture of such a line. This may, 
| course, be conceded ; but it may seem a preferable view to regard 
ometrical conceptions rather as qualities than as actual embodiments 
imatter; for instance, we may regard a surface as the limiting form 
/a portion of matter. In any case, our inability to realize in nature 
2 so-called imaginary objects arises from the fact that we are finite 
ings, and cannot secure perfection in the infinitely small. 

_ Since the modern mathematical ideas have come into operation, 
metry has broken away from, and become almost independent of, 
\perience—the original foundation on which it stood. In the Eucli- 
im geometry we start from lengths andangles. ‘The circle is the most 
portant curved line which comes under our notice, and these con- 
otions, at least from Riemann’s point of view, depend upon 
perience. But the modern geometry can be built up without any 
‘erence to lengths and angles, or of such a curve asacircle. We 
then assume certain properties of space, and hence deduce a con- 
stent geometry of lengths and angles. These assumptions may be 
.de so as to give us either the Euclidian or the elliptic and other 
lids of space. In these kinds of space lengths and angles are the 
fms assumed by certain invariants in the more general geometry. 
M 2 
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To give vividness to our conceptions in abstract geometry, we imagine 
lines and surfaces, as we see and know them in our Euclidian space; 
but the results obtained by mathematical operations have no relation 
to, and are completely independent of, any definitions of length, and 
still remain true, if space possessed properties altogether different from 
those which it has been found to have from experience. That is, of 
course, provided these results are stated in the most general form in 
accordance with the ideas of modern geometry. 

From the algebraic point of view there is such a thing as a pure, 
perfectly neutral space. Such a space would not be cognisable by our 
senses, for it does not possess any attributes—it does not involve the 
existence of length, of area, or volume. In order to realize these ideas, 
the mathematician finds it necessary to suppose the existence of some 
absolute surface or curve, which, for the ordinary Euclidian space is a 
curve of the second order, and in the elliptic space is a surface of the 
same order. 

The Euclidian geometry forms the connecting-link between algebra 
and modern geometry on the one hand, and physics on the other. 
Physical mathematics may inform us that there is something peculiarly — 
appropriate in having the law of attraction in nature equal to that of 
the inverse square of the distance, but still we do not perceive any a 
priori necessity for such alaw. On the other hand, it may be conceded 
that we have the idea of necessary truth in arithmetic or algebra, but 
it does not seem so easy to assign the exact boundary ; for, according 
to Riemann, the belief that our space is Euclidian is founded on 
experienee, while the more usual view seems to be that it is a 
necessary truth. 


les | 


XV. 


JN TESTOONS OF HENRY VIII., WITH DETAILS OF AN 
_ UNDESCRIBED TESTOON OF THE BRISTOL MINT, 
COINED BY SIR WILLIAM SHARINGTON. By W. 
FRAZER, F.R.C.S.I., Member of Council, R.I. A. 


[Read May 14, 1888. ] 


ILVER coinages struck during the reign of Henry the Eighth are dis- 
nguished by their progressive deterioration in intrinsic value, and by 
icreasing adulteration of the silver used in their fabrication. After he 
scended the throne on 22nd April, 1509, his first issue of coinage 
onsisted of silver of the recognised standard, and each penny piece 
reighed twelve grains. He utilized for his dies the side-face portrait 
ployed in striking his father’s coins, economically adding to the VII. 
< the old inscription another stroke, which by a simple process became 
‘III. So matters continued until the commencement of the eighteenth 
ear of his rule, when a special side-faced portrait of his own was en- 
raved to take the place of that of his father. The silver bullion con- 
ued to be maintained at standard, but the weight of the penny was 
| ‘duced to 102 grains, and so rateably other silver coins were struck 
3 scording to this diminished valuation. 

A more serious change for the worse was introduced in the thirty- 
vurth year of Henry’s reign, when the silver coinage known as his 
uird issue was made. ‘This corresponds in time from April, 1542, to 
pril, 1548. They consist of a silver adulterated to the extent of don 
aees of the pure metal mixed with two ounces of alloy, and the 
eight of the silver penny was reduced to ten grains. In addition to 
i.e usual series of silver coins, consisting of groats, half- -groats, pence, 
ad halfpence, which had been struck during every successive reign 
nee the days of Edward II1., for the first time a new coin appears, 
e Testoon, an important monetary novelty, for it was the direct pre- 
seessor of our shilling, a name given to it in the succeeding reign of 
Hward VI. On this testoon the monarch was represented crowned, 

_ royal robes, with full-faced actual portrait, instead of the ideal 
gly figure found on all our earlier English coins previous to the 
tter part of the reign of Henry VIL. 
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For the first time also the title of Rex Hrprrniaz was assumed, 
and, as we know, the Act of Parliament which recognised that title was 
passed in the thirty-fifth year of Henry the Eighth’s reign, it ap- 
pears more than probable that coins displaying this new regal rank 
cannot have been issued earlier, although they may have been struck 
by the King’s order at the mint during the previous year, preparatory 
to their being put into circulation so soon as the novel title was legally 
recognised. A few specimens of these earlier testoons are known, 
struck in good silver, but they are few, and were probably what col- 
lectors call trial or pattern pieces; but Henry evidently thought this a 
needless waste, and assumed that the magnificence of his new rank 
ought to compensate his subjects for employing a baser kind of metal 
in making his current coin. 

The thirty-sixth and thirty-seventh years of Henry’s reign brought 
about a lower degree of debasement. A composition consisting of one- 
half silver melted with one-half of alloy was employed, and it is to 
these later years that the testoons of the Bristol Mint which I wish to 
dwell on are ascribed. They were struck under Sir William Sharington, 
Mint Master, who was employed to a great extent in fabricating coins 
of similar defective value for circulation in Ireland. We have no 
difficulty in recognising the coins which Sir William Sharington was 
responsible for, as they have his distinctive mint mark impressed on 
them—a cypher consisting of the letters W. and 8. joined. 

The subsequent history of Sir William Sharington’s connexion 
with the coinage of England is a remarkable one. Recent investiga- 
tions by Mr. John Evans, published in the Mumismatic Chronicle, 
have established satisfactorily the fact that, after the death of 
Henry VIII., gold coins were issued from different English mints 
which still bore his inscription, but possess a youthful monarch’s 
portrait, substituted for that of bluff King Henry, and there can be 
no reasonable doubt that his base silver coin continued to be minted 
without alteration of dies until about the year 1549, when tardy 
efforts were made to improve the wretched debased coinage and raise 
the silver standard. 

Sir William Sharington held office as Master of the Bristol Mint, 
which was in full operation until the fall of Lord Seymour, of Sudeley, 
High Admiral of England, on January 17th, 1549, nearly two years 
after the death of Henry, when Seymour was committed to the Tower 
and accused of conspiring with Sharington to counterfeit for him large 
sums of debased coin and light money. Sharington’s confession of his 
guilt followed, and he admitted having struck no less than £12,000 in 
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estoons without the Royal Warrant. Such is a brief statement of an 
‘bscure and interesting episode in the records of British Numis- 
atics. 

It followed, as a matter of course, that as soon as a public statement 
vas made that these coins were illegal, anyone holding them would be 
‘aclined to have them destroyed, especially, as if discovered, their 
‘wner might be suspected of sympathy with the attached Lord 
Leymour. 

In addition to this, we know that base silver coins must necessarily 
rop out of circulation from their complete worthlessness for trade 
‘urposes. Whatever be the cause, the fact is certain, such testoons 
re exceptionally scarce; it was therefore with some interest I obtained 
| series of good specimens for my cabinet. Their possession induced 
ie to investigate the literature bearing on their history, and on corre- 
ponding with the authorities in the British Museum, and some of the 
reat private collectors in England, I ascertained that I was in posses- 
‘on. of three different issues, distinguished by variations in the inscrip- 
‘ons on the obverse of the coins, that is around the King’s portrait, 
inly two of which had been previously recognised and described. I 
vad, therefore, the gratification of obtaining fine specimens of an 
.xtremely rare English coin for my cabinet, and, further, of being able 
) place on record a new and previously unknown type. 

| The different inscriptions, as will be seen from the drawings and 


pins shown to the Academy, read as follows :— 


hANRIA 8 D6 ANG FRANG Z HIB REX 
hMANRIA 8 D6 ANGL FRA HIB R@&X 
hanRId 8 DG ANGLIA FRA HIB RAX 


Of the varieties already described, one is distinguished by a Fleur- 
»-lis after the abbreviated word 71RG, and the succeeding word 
‘RAN is pretty fully given. The second variety has ANGL, 
slowed by a Cinguefoil and FR7 abbreviated. The last piece, which 
as heretofore not been noticed, has ARGLIG in full, followed by 
jae Cinquefoil. Ofthis coin, the British Museum contains no example, 
nd so far as I can ascertain, it is not found in any known private 
abinet. Its special claim to be brought before this Academy lies in 
ne fact that it was fabricated at the Bristol Mint by the Mint Master, 
harington, to whom we are indebted for the Base Irish coinage 
‘sued by Henry VIII., and which was probably continued to be 
‘ruck by him during the first years of Edward the Sixth’s reign. 
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Above all, it belongs to the earliest period at which the title of 
Ireland’s King was added to the older titles of the English Crown. 


The wood engravings represent the obverse and reverse of this 
previously undescribed variety of the Base Bristol Testoons of Henry 
the Eighth. | 


Ppl so) 
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ON SOME ANCIENT MONUMENTS, SCHEDULED UNDER 
| SIR JOHN LUBBOCK’S ACT, 1882. By T. N. DEANE. 
(With Plate IX.) 


[Read May 10, 1886. | 


Ratu or Dowrn. 


Tux accompanying plans and sections of this structure (Pl. IX.) illus- 
vrate the result of excavations which have lately been carried out. 

| From time immemorial the existence of the cruciform chambers 
was known, as well as the small chambers towards the south, com- 
monly called the King’s Tomb. The entrance to these is by a passage 
17 feet long, formed by eighteen upright stones, and covered with 
‘labs of great size. The central chamber is octagonal, 8 feet between 
she sides; the chambers right and left are 6 feet long, formed by five 
‘tones each. The chamber forming the head of the cross is also formed 
if five stones, and is 5 feet 3 inches from end to end. 

The King’s Tomb is 9 feet 9 inches by 3 feet 6 inches, beyond 

vhich is a second chamber, 4 feet by 3 feet 6 inches, and to the north 
Mf it two smaller chambers. On the floor of the central chamber is 
‘he hollowed slab, so frequently found in similar structures: nearly 
init the lining stones of the central chamber are covered with devices, 
che character of which I shall refer to hereafter. 
| The form of the rath is circular, about 300 feet in diameter, by 
jm average of 45 feet high. 
_ The entire is surrounded by stones of great size, set on edge. 
Jertain indications of further subterranean passages gave the clue to 
he excavations which have been carried out, and resulted in the 
liscovery of some new portions. Commencing at the northern side 
‘if the known entrance to the central chamber, an opening was made 
vhich led to a passage terminated at either end by circular cells 
varefully roofed with corbelling stones. In this passage were found a 
juantity of bones, mostly horses and lower animals, but none human. 
_ The passage had an incline towards the south. On emerging from 
{ at the poimt where it met the entrance to the originally known 
‘hamber a flight of steps was discovered. I have no doubt that these 
‘hambers were approached only by this passage, and that the entrance 
ised for many years was made for investigation of the contents of the 
ventral portion. 
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In the circular cell at the southern end of the curved passage were 
found three articles—a bronze pin, a buckle, and an iron dagger. 

I have shown these to Dr. Frazer, whose opinion is worthy of 
respect, and he looks on the pin and dagger as Danish, and the buckle 
Trish work. Should he be correct, it would lead to the supposition 
that the tomb had been rifled, of which I have no doubt, for we 
read in the Annals of Ulster, that in a.p. 862 ‘“‘The cave Achadh 
Aldai and Cnodhba (Knowth), and this sepulchre of Boadan over 
Dowth, and the cave of the wife of Gobhan, were searched by the 
Danes, quad antea perfectum est, on one occasion that the three kings 
Aruloff, Imai, and Anish were plundering the territory of Flann, 
the son of Conaing.”’ 

To the south of the passage described further excavation was 
carried on, and a curious chamber was discovered, 14 feet in diameter, 
surrounded by massive stones, most of which are covered with similar 
carvings to those found on the cruciform chamber. This chamber 
appears to have been approached by a passage towards the south-west, 
also formed by very large stones. On the largest stone to the right 
there are four hollows. 

The obscurity as to the meaning of the devices carved on these 
stones has led me to compare them with markings on pottery, also 
with masons’ marks used at the present day and in past ages both in 
India and other parts of the world. The devices on the pottery of the 
Zuni Indians (of which they are able to give explanations), which are 
seen on the ware obtained for the University of Oxford, and so beauti- 
fully illustrated in the Proceedings of the Smithsonian Institute at 


Washington, may help to give a clue to the reading of the devices 


at Dowth, Loughcrew, and elsewhere. 

I find many similar devices on the Egyptian ware corresponding 
with those at Dowth. To follow the analogy further, I show masons’ 
marks of the present day; others, from India, as old as the eleventh 
century ; and I am now collecting those of medieval times, which will 
enable the reader to compare notes, and further investigate this very 
interesting subject. | 

The mark known as the Swastika— 


e Parr 


is common to India, Cyprus, and Ireland. In the churchyard at Dingle 
T have found this on a very ancient tomb. 
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_ The cruciform shape of a chamber or a device must not lead to the 
pinion that it is Christian; it is more likely to be a symbol of the 
un. 


| 
! 


igs. 1, 2, 10, and 11 represent the Sun. Fig. 1, from Dowth; figs. 2, 6, 8, 13, 
_ from Cyprus; figs. 3, 4, 5, and 10, from Loughcrew; figs. 9 and 11, from 
Zuni; figs. 7 and 12, from India; fig. 14, from Hail Zuni; fig. 15, from 
Cloud Zuni. 


| I do not pretend to explain the devices on Dowth, but merely wish 
0 give a clue to further investigation and comparison. I think that 
here can be little doubt that these markings are astronomical, or con- 
ected with the elements when these effected the feelings and habits 
f the people at the time they were made. No doubt, some of the 
aarkings tend to the belief that they were made to illustrate the 
amifications of the rath they were made in, or in surrounding similar 
tructures. 

_ Those especially on the rocks near to Staigue Fort in Kerry lead 
ae to this theory. Those were partially examined by the late Lord 
Dunraven; but much more remains to be done, and a careful investi- 
jation of the Aicha remains of that part of the country ought to be 
aade. 


164 Proceedings of the Royal Irish Academy. 


The works at Dowth are completed; the crater formed in the top 
of the moat has been partially filled up, and the chambers and passages 
are protected, and left in such a manner as will enable them to be ex- 
plored. At Dowth Hall there is a most interesting moat which has 
been opened from the top, and is well worthy of being placed under 
protection. 


LouGHCcREW. 


The tombs on the Loughcrew Hills have also received attention: 
these were thoroughly examined in 1865. The interesting account by 
Eugene Alfred Conwell, Esq., so carefully describes them, that it is 
almost needless to go into further particulars. 

The great danger to these monuments is the exposure to the 
atmosphere of the inscribed stones. <A prolongation of the entrance 
covered by a rough arch has been thought the best way of preserving 
them. This is being done. 


Considerable delay in the investigation of many of the monuments 


scheduled under the Act of 1882 has arisen from the unwillingness of 


the owners to place them under the charge of the Government. As 
instance, New Grange, Knowth, and several others. This difficulty is 
gradually being overcome, and I have little doubt that a more search- 
ing examination will in many instances lead to interesting results. 

The discovery at Dowth, that the entrance known as the central 
chamber is now proved not to be the original one, opens a field for 
considerable exploration. 

For many years it has been the desire of antiquaries to explore 
Knowth, but I regret to say the owner is unwilling to permit a search 
being made. 

i am in great hopes that when it is fully understood that the vest- 
ing of a monument does not involve an infringement of territorial rights 
the difficulty will be overcome, and monuments now neglected will be 
placed under supervision. It is, however, a subject for congratulation 
that such monuments as are scheduled under the Act of 1882 are, owing 
to the feelings of the people, safer from demolition than in other 
countries. What are called giants’ rings, moats, and druidical altars, 
have a halo cast about them which preserve them from demolition. 
Pillar-stones are not so: these afford scope for destruction. Why it 
is so, I cannot say. 

During the current year I hope to investigate thoroughly the crom- 
lechs in Glen Mauter, county Donegal, which have just been vested 
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1 the Board of Works, and to take steps for their protection. I also 
‘ope that the great Rath of Dunkellain, near Downpatrick, will be 
ested in the Board. It is one of the grandest specimens of an earth- 
rork in Ireland, enormous in dimensions, and of great archeological 
aterest, being connected with the history of the Red Branch Knights. 
_ I regret to say that the interesting ruins of Staigue still remain 
ninvested, and that at present there is little hopes of their being so. 
"he district in which they stand is full of objects worthy of preserva- 
‘on, and it is only to be hoped that at some future day the power of 
lacing objects of such great antiquity and interest as exist in Ireland 
vill arrest the attention of the Royal Irish Academy and other bodies, 
‘ho should endeavour to place them in such position as will not only 
reserve them from injury, but lead to their investigation. 
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XVII. 


ON THE VARIABLE STAR p» CEPHEI. By J. E. GORE, 
F.R.A.S. 


[Read Aprit 9, 1888. ] 


Tuis interesting variable—the ‘‘ garnet star” of Sir W. Herschel— 
was found to be variable by Hind in 1848, and the variability was 
confirmed by Argelander, who made numerous observations of it in 
the years 1848 to 1864. According to Schonfeld (Zwerter Catalog 
von verdnderlichen Sternen, 1875), Argelander’s observations give the 
formulee— 


Epoch E. Min. 1855, Oct. 15°6; Max. 1856, June 20°1 + 431°-786 E. 


I have observed the star for a number of years, and find it cer- 
tainly variable to the extent of a little over one magnitude, but with 
no regular period. The period of 431°786 days, given in Argelander’s 
formula, is not confirmed by my observations, which, I think, show 
that the variation cannot be represented by any fixed or mean period. 
The following are all my observations of the star to the end of 1887. 
Its red colour, and at times strong scintillation, render a correct esti- 
mate of its magnitude somewhat difficult. My comparison stars are as 
follows, and the magnitude of these are assumed from the measures in 
the ‘‘ Harvard Photometry” :— 


Comparison Stars For p CEPHEI. 


Mag. H.P. 
€Cephei, . ; : . 354 
e Cephei, . =. . 4:24 
vy (10) Cephei,_ . : ; . 4:50 
9 Cephei, . : : . | 4279 
dX Cephei, . : : 5) PL. 


The position of « Cephei is for 1890-0, R. A. 215 40™ 8s, N. 58°-16""5. 
The observations were chiefly made with a binocular field-glass, hav- 
ing object-glasses of 2 inches aperture, and power of about 6 diameters. 
Occasionally, when near a maximum, the star was also observed with 
the naked eye. Argelander’s method was employed. 
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| OBSERVATIONS OF p CEPHEI = BAC 7582. 


ee Remarks. 

4-79 Observation made in the Punjab, uw = 9 Cephei. 

4°14 Do. do. 

4°24 

3°8 mu very very red, and scintillating greatly ; strong 
moonlight. 

4°4 | Clear sky; no moon, 9.45 p.m. 

4°4 Moonlight, 9.20 p.m. 

4°8 _| No moon; evidently near a minimum. 

4°24 

4°55 

4°37 

4°20 Strong moonlight. 

4:0 Full moonlight. 

4°2 Clear sky; no moon. 

4°3 

4°55 Very clear sky, no moon. 

4°20 No moon. 

4:2 Hazy sky. 

4:3 Moonlight. 

4°1 

Ieee Very red, with binocular; difficult to estimate 
magnitude, owing to violent scintillation, 8.50 
P.M.; strong moonlight. 

4°0 9 P.M. ; no moon; slightly brighter than B Lacertz, 
10 P.M. 

4:0 No moon. 

4-1 No moon. 

4°04 Moon rising. 

4°14 No moon, 10 p.m. 


4°04 No moon, 103 p.m. 
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May 28. 4°16 No moon; strong twilight, 10 p.m. 
Sept. 138. 4°0 mw at a high altitude, 8.20 p.m.; no moon. 
Bean ilishs 4:0 Do. do. do. 
Oct 1: 4:07 Doan do. moonlight. 
sramntl ae 4°0 mata high altitugis no moon. 
Nov. 2. 3°70 m near zenith; strong moonlight. | 
ne 9. 3°64 m brighter than I have ever seen it before, and | 
light steady. | 
Ph Ase Wp 3°9 Clear sky ; no moon. | 
ee trails 3°8 Clear sky ; crescent moon setting. 
Dec. 21. 3°9 Clear sky ; no moon. 
1885. ae. 
Jan. 5. 3°8 Clear sky ; no moon. | | 
Shoe afta lis 3°9 No moon ; freezing. 
ar oO) a7 u very little inferior to ¢ Cephei; full moonlight, 
3 75 50™ P.M. 
Feb. 3. 3°74 No moon; 64 40™ p.m. 
Sem 132 3°64 @ very bright; only 1 step less than ¢Cephei with | 
naked eye and binocular ; light of u very steady; 
hazy sky ; no moon, 7) 20™ p.m. | 
pmeis We 37 Very clear sky ; no moon, 8 30™ P.M. | 
etl os 3°74 Clear sky; crescent moon, 6» 50™ P.M. | 
sgt Medes 3°74 one brighter than e Cephei; moonlight, 
.40 P.M. ; 
maieaae 3°74 Clear sky ; moonlight, 9.50 p.m. 
26. 3°82 Hazy sky; moonlight. | 
March 6. 3°95 Clear sky ; no moon. 
he lle 3°8 Do. do. | 
Ban ers 3°9 No moon. 
B03 3°74 Clear sky ; moonlight. 
AB PAT c 3°74 Clear sky ; strong moonlight, 9.5 P.M. 
May ll. 3°6 mu equal to ¢ Cephei, with binocular, but slightly 
less with naked eye; no moon, 10.10 P.M. 
July 28. 3°64 Very clear sky ; strong moonlight, 10 P.M. 
ash Oe 3°64 Do. do. do. me 


Gorr—On the Variable Star  Cephei. 169 


Date. a Remarks. 
/ Aug. 13. 3°64 Very clear sky; no moon; twilight, 9.20 p.m. 
peal LLG), 3°74 Clear sky ; moonlight. 
| | Sept. 7. 3°84 Clear sky; no moon; light of wu steady. 
| Sa 9. 4°22 m near zenith; no moon, 9.30 p.m. 
Hau al EB se 4°02 | Clear sky; no moon. 
Revenues ii! 4°02 Clear sky ; moonlight. 
Haven, oOs 4°02 Clear sky ; no moon. 
f Oct. 12. 4:02 | No moon. 
| PN Aa Pa 3°94 Moonlight. 
| I Nov. 4. 4:09 No moon. 
| Meee lot 4°00 Moonlight. 
| : On, 3°89 Moonlight, 5.53 p.m. 
| ee Oe 3°84 No moon, 7.15 p.m. 
‘Dee. 4, 3°94 No moon, 7.30 P.M. 
| | sano. 3°84 Clear sky ; no moon, 8.50 P.M. 
| * Wn 3°84 Clear sky ; strong moonlicht. 
| ea 3°84 Do. do. 
| 1886. 
| ‘Jan. 13. 3°84 | Clear sky; moonlight. 
| ae Gr aa 3°84. Do. do. 
| LFeb. 3. 3°89 Clear sky; no moon. 
| | sh eas 3°89 _ 9.10 p.m. ; colour of ~ not much deeper red than 
¢ Cephei. 
‘March 3. 3°77 Very clear sky; no moon. 
| ts 6. 3°89 Do. do. 
| : BE OL 3°86 Moonlight ; rather hazy sky ; strong scintillation inp. 
| pea ty ee 3-89 Very clear sky ; moonlight. 
le [eee | Vi: 3°89 Strong moonlight. 
| Be arn 20). 4°04 Biles sky ; no moon; m very reddish. 
tApril 2. 3°89 No moon; sky hazy. 
| | Ms es 4°14 Very clear sky ; moon just set Obey 
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Date. at Remarks. 

April 14. 4-14 Clear sky ; strong moonlight. 

> 16. 4°14 Very clear sky ; strong moonlight ; u red-orange. | 
Qi. 4:2 Between clouds; no moon. i 

Sm Ss 4-2 Considerably less than ¢ Cephei; very clear sky; | | 

May 14. 4°14 Gist moonlight, 9.55 p.m. tf 

19. 4°02 Clear sky ; twilight, and moon rising. 

se Alle 4°14 Clear sky ; twilight. ) 

sae gee 4°14 Strong twilight, 10.15 p.m. 
26. | 4°14 Clear sky ; strong twilight, 10 p.m. 

June 12. 4:14 Do. do. 10.30 P.M. 

July 21. 4°14 Strong twilight ; some clouds, 9.45 p.m. 

Aug. 14. 4°38 Moonlight ; some clouds, 9.50 P.M. | 
9» 22- 4°50 u =v (10) Cephei; no moon; some clouds, 9 >. 
»5 28. 4°50 No moon; clear, 10 p.m. 7 | | 
3 «20 4-38 Clear; no moon, 9.15 p.m. | 
» oi. 4°38 Clear sky ; no moon, 

Sept. 2. 4°38 Clear sky ; moon setting, 8.35 P.M. 
op We 4°38 Do. moonlight, 8.20 p.m. | 
ap ie 4°26 Do. do. 8.3 P.M. 

Be Bee 4°38 Clear between clouds ; moonlight, 9.15 Pom. 

sh LAS 4°26 Strong moonlight. 1 

Se ihelor 4:26 Clear sky ; moon not risen; twilight, 7.50 P.M. 7 | | 
» 16. 4°38 Do. twilight, 7.40 p.m. 

soa aedte 4-38 Do. no moon, 8.5 P.M. 

Aa tole 4°38 Do. do. 7.45 p.m. 

sa AO: 4°38 Sky hazy ; no moon, 7.50 P.M. 

jo oe 4°38 Clear sky ; strong twilight, 7.10 p.m. 

Pe Tale Ay (8 4°38 Clear sky ; no moon. 


Octane 4°38 Do. do. 
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aos Remarks. 
4°38 Clear ; moonlight and twilight, 6.35 p.m. 
4°26 Clear ; strong moonlight, 7.22 p.m. 
4°38 Clear; no moon, 7.15 P.M. 
4°26 Hazy ; no moon. 
4°26 Clear sky ; no moon. 
4°26 Do. do. 
4°26 Do. do. 
CE ae No moon; sky somewhat hazy. 
4°26 Do. do. 
4°38 | Clear sky ; moon setting. 
4°38 Clear sky; moon set. 
4°26 Clear ; moonlight. | 
4°26 Moonlight. 
4°26 Do. clear sky. 
4°26 Do. do. 
4°26 Clear sky; no moon, 5.40 p.m. 
4°26 Do. do. 
4°14 Do. do. 
4°26 Do. do. 
4°26 Clear sky ; no moon. 
4°14 Do. do. 
4°14 Strong moonlight. 
4°14 Do. 
4°14 Clear; no moon. 
4°14 Do. 
4°14 Do. 
| 4°14 Some clouds; no moon. 
4°14 Hazy sky; no moon. 
| 


4°10 Clear sky ; no moon. 
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Date. ee Remarks. 
1887. 
Reb. ot 3°90 Strong moonlight. 
a 8. 4°07 Do. 
Pen tise! (0)e 4:07 Do. 
bash ae Uh 4°07 Clear ; no moon. 
Mar. 15. 4:07 Do. 
ye DO 3°95 Clear; crescent moon. 
April 6. éy  SRo0 Clear ; strong moonlight. 
ats AKG 3°90 Do. do. 
Se es Wy 3°90 Clear; no moon. 
arg? 3-90 Do. 
June 9. 3°97 Clear ; strong moonlight, 10.45 p.m. 
Sept.’ 7: 4:07 Clear; moon rising, 8.40 p.m. 
sor coe 3°97 Strong moonlight, 8.20 p.m. 
nee ole 3°97 Clear ; strong moonlight. 
Oct. 8. 3°97 Clear ; no moon 
ap Oxee 3°97 Very clear sky ; + moon. 
pean vase 3°86 Clear; strong moonlight. 
Dec. 10. 4:07 Clear ; no moon. 
sal We 4:07 Clear ; no moon ; freezing. 
resend Ua)3 | 4:07 Do: do. 
Raucci 4:07 Clear ; moon setting, 6.20 p.m. 
Sena 4°07 Clear; strong moonlight ; « very reddish. 
spade 4°07 Do. do. 
pines ao) 7 Do. les freezing. 


The highest recorded magnitude was 3:6 on May 11, 1885; and the 
lowest 4°8 on Sept. 4, 1883. The star is therefore variable from 3.61 
to 48m. on the scale of the Harvard Photometry. The variation is vet 
irregular, the star sometimes remaining for several months at a time wi 
scarcely any perceptible variation. E 

The a of » Cephei is a fine specimen of Secchi’s third tyne ‘ 
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Patterson, William Hugh. Garranard, Strand- 
town, Co. Down. 

Pearsall, William Booth, F.R.C.S.L 
Merrion-street, Dublin. 

*Pereira, Rey. Henry Wall, M.A., F.S.A. Scot. 
Wells, Somerset. 


13, Upper 
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Date of Election. 


1863. Apr. 18 


1870. 


1886. 
1884. 
1880. 
1864. 
1862. 
1373. 


1875. 


1873. 
1875. 


1874. 


1858. 
1884. 


1881. 


1884. 
1367. 


1846. 
1845. 
1878. 


1887. 
1881. 


1844. 


Apr. 11 


Feb. 8 
Feb. 
Feb. 9 
Jan. 
Apr. 


Jan. 


Jan. 


Jan. 13 
April12 
Dec. 14 
Jan. 11 


June 23 


Apr. 11 


May 12 
Jan, 14 


Dec. 14 
Feb. 13 
June 24 


June 27 
Jan. 10 


June 10 


Last of Members. 


*Pigot, David R., M.A., Master, Court of Exchequer, 
Churchtown House, Dundrum, Co. Dublin. 

Pigot, Thomas F., C.E., Prof. of Descriptive 
Geometry, Royal College of Science, Dublin, 
4, Wellington-road, Dublin. 

Pim, Greenwood, M.A. aston Lodge, Monkstown, 
Co. Dublin. 

Plunkett, George Noble, Count of the Roman States, 
26 Upper Fitewilliam-street, Dublin. 

Plunkett, Thomas, F.R.G.S.I1. Hnnishkillen. 

*Poore, Major Robert. 

*Porte, George. 43, Great Brunswick-street, Dublin. 

*Porter, Alexander, M.D., F.R.C.S., Indian Army. 
Madras. 

Porter, Sir George Hornidge, M.D., M.Ch., Surgeon 
in Ordinary to the Queen in Ireland. 3, Merrion- 
square, North, Dublin. 

Powell, George Denniston, M.D., L.R.C.S.I. 
Upper Leeson-street, Dublin. 

*Powerscourt, Right Hon. Mervyn, Viscount, K.P. 
Powerscourt, Enniskerry, Bray. 

*Purcell, Mathew John, J.P. Stephen’s-green Club, 
Dubiin. 

Purser, John, M.A., D.Sc., LL.D (Edin.), Professor 
of Mathematics. Queen's College, Belfast. 3 

Purser, Louis Claude, M.A., F.T.C.D. 11 Harcourt- 
terrace 


76, 


*Quinlan, Francis John Boxwell, B.A., M.D., 
F.K.Q.C.P.I. 29 Lower Fitzwilliam-street, Dublin. 


Ramsay, Edward P., F.LS., C.M.ZS., Curator of 
the Australian Museum. Sydney, Australia. 
*Read, John M., General, U.S. Army; Consul-General 

ofthe U. S. A. for France and Algeria, Member of 
American Philoso. Soc., Fellow of the Royal Soe. 
of Northern Antiquaries. Athens. 
*SReeves, Right Rev. William, D.D., M.B., LL.D., 
Lord Bishop of Down, Connor, and Dromore. 
Conway House, Dunmurry, Co. Antrim. 
*SRenny, Henry L., F.R.G.S.IL., late Inewt. RL. 
*Reynell, Rev. Wiliam A., B.D. 8, Henrietta-street, 
Dublin. 
Robinson, Hugh. 82, Donegall-street, Belfast. 
Robinson, John L., C.E. M.RILA.IL. Rathruadh, 
Glenageary, Co. Dublin. 
“Roe, Henry, M.A. Isle of Man. 
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Date of Election. 


i 876. 
870, 


“1871. 
i 
| 
1856. 
“1867 
| | 
! 


i 


(885. 
| 


843, 


11877. 
11868. 


11876. 
11887. 


“1874, 


1857. 


Jan. 10| *Ross, Rev. William. 163 Hill-street, W., Glasgow. 

Nov. 80] Rosse, Right Hon. Lawrence, Earl of, D.C.L., D.L., 
F.R.S. F.R.A.S. Birr Castle, Parsonstown. 

Dec. 14] *Rylands, Thomas Glazebrook, F.S.A., F.R.A.S., 
F.C.S. Highfields, Thelwall, near Warrington. 


Jan. 9|*§Salmon, Rev. George, D.D. (Dub. and Edin.), 
D.C.L. (Oxon.), LL.D. (Cantab.), F.R.S., and 
Royal Medalist, 1868, Provost of Trinity College. 
Provost's House, Trinity College, Dublin. 


. Jan. 10} *Sanders, Gilbert. Albany Grove, Monkstown, Co. 


Dublin. 


. Dec. 8} Sankey, Lieutenant-General Richard H., C.B., R.E., 


Floraville, Eglinton-road, Dublin. 


. Feb. 13 | Scharff, Robert F., B.Se., Ph.D. Science and Art 


Museum, Dublin. 


. April 9} Sellors, Edward Marmaduke, M.A. 10 S¢. Mary’s- 


road, Dublin. 


. dune 13} *Semple, James C. 64 G'rosvenor-road, Rathgar, 


Co. Dublin. 


. Feb. 9] “Sherrard, James Corry, 7, Oxford-square, Hyde- 


park, London. 


. Apr. 12] Sigerson, George, M.D., M.Ch., F.LS., F.R.U.L, 


Prof. of Botany, Catholic University. 3, Clare- 
street, Dublin. 


. Feb. 23 |*§Smith, Aquilla, M.D., F.K.Q.C.P.I. 121, Zower 


Baggot-street, Dublin. 

Dec. 10 | *Smith, Charles. Barrow-in-Furness. 

Jan. 138} Smith, John Chaloner, C.E., Engineer’s Office, Dublin, 
Wicklow, and Wexford Railway, Bray. 

June26| Smith, Rev. Richard Travers (Canon), D.D. The 
Vicarage, Clyde-road, Dublin. 

Jan. 10} Sollas, William Johnson, M.A., D. Se. (Cantab), 
LL.D. (Dub.), Professor of Geology, University 
of Dublin. 4 Clyde-road, Dublin. 

Dec. 14} Stewart, James, M.A. (Cantab.), Professor of Greek 
and Latin, Catholic University. 21, Gardiner’s- 
place, Dublin. 

June 12 | §Stokes, Whitley, LL.D.,C.S.I. 15, Grenville-place, 
Cornwall Gardens, London, S.W. 

June 8|*§Stoney, Bindon B., M.A., LL.D., C.E., F.RB.S., 
F.R.G.S.1., 14, Elgin- -road, Dublin. 

Apr. 14 |*§Stoney, George Johnstone, M. IM. IDSI655 diel Roisin 
9 euinemianepant Upper Rathmines. 

Aug. 24 | *Sullivan, William Kirby, Ph.D., President of Queen’s 
College, Cork. Queen’s College, Cork. 
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Date of Election. 


1877. 
1869. 
1876. 


1870. 
1880, 


1888, 
1884. 
1881. 
1864. 
1881. 
1866. 


1880. 
1851, 


1874. 
1873. 
1839. 
1837. 
1877. 
1888. 
1888. 
1884, 


1857. 


1871. Jan. 9 


List of Members. 


Symons, John. 72, Queen-street, Hull. 


April 9| §Tarleton, Francis Alexander, LL.D., PTD. 


Apr. 12 
April 10 


Apr. 49 


Feb. 9 
Jan. 13 


June 8 
April 14 
Jan. 14 
Jan. 9 
April 9. 
June 25 
June 25 
May 12 


Aug. 24 


24, Upper Leeson-street, Dublin. 

§Tichborne, Charles Roger C., Ph.D., F.C.S.” Was 
North Great George’ s-street, “Doha ) 
*Tyrrell, George Gerald, Clerk of the Crown, Co. 
Armagh. 30, Upper Pembroke-street, Dublin; 

Banbridge, Co. Down. 


Ventry, Right Hon. Dayrolles Blakeney, Baron, 
D.L. Burnham-house, Dingle, Co. Kerry. 

Vesey, Agmondisham 12, L.K.Q.C.P.I. Bellevue, 
Magherafelt. 


Walpole, George. Wandsor Lodge, Monkstown, Co. 
Dublin. 

Walsh, Most Rev. William J., D.D., Lord Arch- 
bishop of Dublin. Rutland-square, Dublin. 

* Ward, Francis Davis, J.P., Clonaver, Strandtown, 
Co. Down. 

*Warren, James W., M.A. 39, Rutland-square, West, 
Dublin. 

*Watts, Robert George, M.D., F.R.S.L., Albion 
House, Quadrant-road, Canonbury, London, N. 
Westropp, W. H. Stacpoole, L.R.C.8.1L, F.R.G.S.L, 

Lisdoonvarna, Co. Clare. 
*White, John Newsom. Rocklands, Waterford. 
*Whittle, Ewing, M.D., M.R.C.S.E, 1, Parliament- 
terrace, Liverpool. 
Wigham, John R. 35, Capel-street, Dublin. 
Wilkinson, Thomas. . Hnniscorthy, Co. Weaford. 
*Williams, Richard Palmer, F.R.G.S.I. 38, Dame- 
street, Dublin. | be 
*Willams, Thomas. 38, Dame-street, Dublin. 
Williamson, Benjamin, M.A., F.R.S., F.T.C.D. 
Professor of Natural Philosophy, University of 
Dublin. 1, Dartmouth-road, Dublin. 
*Wilson, Wesley Wilham, C.E. St. James’s-gate, 
Dublin. 
*Wilson, William Edward. Daramona, Streete, 
Rathowen, Co. Dublin. 
Wood-Martin, Lieutenant-Colonel William Gregory, 
J.P. Cleveragh, Sligo. 
*SWright, Edward Perceval, M.A., M.D. (Dub. ), M 
(Oxon.), F.L.8., F.R.C. SL sd. P. , Professor of te 
and Keeper of the Herbarium, "University of Dub- 
lin, Secretary of the Academy. 5 Trinity College. 


- Date of Election. 


1863. June 22 


Honorary Members. 19 


HONORARY MEMBERS. 


His Rovan Hicuness Aubert Epwarp, PRINCE OF 
WALES. 


«The PRESIDENT OF THE Roya Society, AND Ex-PRESIDENTS of the same, 
~ are always considered Honorary Members of the Academy.” —By-Laws, ii., 14. 


11869. Mar. 16 

_ (Blected Hon. Mem. 
' in Sec. of Science 
| originally.) 


' 
1832. Nov. 30 
'|(Elected Hon. Mem. 
| in Sec. of Science 
| originally-) 


| 
11874. Mar. 16 
‘(Elected Hon. Mem. 
| in Sec. of Science 
| originally.) 

| 


1873. Mar. 15 

(Elected Hon. Mem. 
in Sec. of Science 

originally.) 


| 


i 


i 
q 
j 
i 


| 
173. Mar 15 
. 

| 


Mar. 16 


1874. 


. Mar. 
. Mar. 


. Mar. 
. Mar. 
. Mar. 


Hooker, Sir Joseph Dalton, K.C.S.1., M.D., C.B., 
F.R.S., D.C.L., LL.D., Ex-Presipent or THE 
Roya Society. Kew, London, W. 


Airy, Sir George Biddell, K.C.B., D.C.L., LL.D., 
Ex-PRESIDENT OF THE Roya Society. Playford, 
near Ipswich. 


Huxley, Thomas Henry, D.C.L., LL.D., M.D., Ex- 
PRESIDENT OF THE RoyaL Society. London. 


Stokes, George Gabriel, D.C.L., LL.D., Pruestpent 
OF THE Royau Society. Lensfield Cottage, Cam- 
bridge. 


SECTION OF SCIENCE. 


[Limited to 30 Members, of whom one-half at least must be foreigners. | 


Adams, John Couch, LL.D. (Dub.), F.R.S. The 
Observatory, Cambridge. 

Berthelot, Marcelin Pierre Kugéne, F.R.S. Boulevard 
Saint-Michel, 57, Paris. 

Bertrand, Joseph Louis Francois, F.R.S. Paris. 

Brown-Séquard, Charles Edouard, M.D., LL.D. 
(Cantab.), F.R.S. College de France, Rue Soufflot. 

Bunsen, Robert Wilhelm Eberard. ezdelberg. 

Carus, J. Victor. Leipzg. 

Cayley, Arthur, D.C.L., LL.D. 
Garden House, Cambridge. 

Charcot, J. Paris. 

Clausius, Rudolf Julius Emmanuel, F.R.S. Bonn. 

Dana, James Dwight, LL.D., F.R.S. Yale College, 
New Haven, Conn., U. S. America. 

Daubrée, Gabriel Auguste, F.R.S. 
St. Germain, Paris. 

DeCandolle, Alphonse, F.R.S. Geneva. 

Frankland, Edward, M.D., D.C.L., LL.D., F.R.S. 
The Yews, Reigate Hill, Reigate. 


(Dub.), ERS. 
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HONORARY MEMBERS—Continued. 
SECTION OF SCIENCE—Continued. 


Date of Election. 


1876. Mar. 16 | Haeckel, Ernst. Jena. 

1864, Mar. 16 | Helmholtz, Hermann Ludwig Ferdinand Von, F.R.S. 

Berlin. 

1884. Mar. 15 | Hermite, Charles, F.R.S. 2 Rue de Sorbonne, Paris. 

1873. Mar. 15 | Hofmann, August Wilhelm, F.R.S. Berlin. 

1879, Mar. 16 | Huggins, William, D.C.L, LL.D, F.RS. Upper 

Tulse-hill, London, S.W. 

1864. Mar. 16) Hyrtl, Karl Joseph. Vienna. 

1880. Mar. 16 | Loomis, Eas. Yale College, Conn., U. S. America. 

1880. Mar. 16 | Marsh, O. C. Yale College, Conn., U. S. America. 

1882. Mar. 16 | Newcomb, Simon, F.R.S. Washington. 

1884. Mar. 16] Nordenskjold, Baron Adolf Erik de. Stockholm. 

1878. Mar. 16| Pasteur, Louis, F.R.S. Paris. 

1886. Mar. 16 | Rayleigh, Rt. Hon. John William, Lord, M.A., 

D.C.L., LL.D., F.R.S., Secretary of the Royal 

Society. Terling-place, Witham, Essex. 

1885, Mar. 16 | Sylvester, James Joseph, D.C.L, LLD., F.B.S., 

Oxford. 

1878. Mar. 16 | Thomson, Sir William, LL.D., D.C.L. (Oxon.) F.R.S. 

Glasgow. 

1882. Mar. 16 | Virchow, Rudolph, F.R.S. Berlin. 

1885. Mar. 16 | Williamson, Alexander William, LL.D., F.R.S 
28 Primrose-hill-road, London, N.W. 


=7) 


(One vacancy.) 
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| SECTION OF POLITE LITERATURE & ANTIQUITIES. 


Date of Election. 


“869. Mar. 16 
869. Mar. 16 
+849. Nov. 30 
/869. Mar. 16 
863. Mar. 16 


869. Mar. 16 
1848. Nov. 30 
867. Mar. 16 
841. Mar. 16 


1854, Mar. 16 
1867. Mar. 16 


2 
AG 
. 16 


LG 
. 16 


. 16 
. 16 
. 16 
Lo 


. 16 


Elected in the Department of Polite Interature. 


Gayangos y Arce, Don Pascual de. London. 
Lassen, Christian. Bonn. 

Lepsius, Karl Richard. Berlin. 

Mommsen, Theodor. Serlin. 

Miiller, Max, M.A. Oxford. 


Elected in the Department of Antiquities. 


Benavides, Don Antonio. Madrid. 

Botta, Paul Emile. Parvs. 

De Rossi, Commendatore Giovanni Battista. Rome. 

Halliwell-Phillipps, James Orchard, F.R.S., F.SS. A. 
Lond. & Scotland. Hollingbury Copse, Brighton. 

Maury, Louis Ferdinand Alfred. Paris. 

Visconti, Barone Commendatore P. E. ome. 


Hlected since the union of the two classes of Honorary Members 


in this Section. 


Anderson, Joseph, LL.D. dinburgh. 

Ascoli, Graziadio I. Milan. 

Bond, Edward Augustus, C.B., LL.D., Principal 
Librarian of the British Museum. London. 

Brugsch-Pascha, Heinrich. Berlin. 

Evans, John, LL.D., D.C.L., Fellow and Treasurer 
Royal Society, London. 

Franks, Augustus Wollaston, M.A., F.R.S., F.S.A. 
103, Victoria-street, London, S.W. 

Fick, F. C. August. Gottingen. 

Kern, H. Leyden. 

Newman, His Eminence John Henry Cardinal, D.D. 
Birmingham. 

Newton, Charles, C.B., D.C.L, F.S.A. British 
Museum, London. 
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Date of Election. 


1873. 


1886. 
1884. 
1876. 
1876. 


1873. 
1875. 


1876. 


Mar. 


Mar. 


Mar. 
Mar. 
Mar. 


Mar. 
Mar. 


Mar. 


15 


16 
15 
16 
16 


Honorary Members. 


Nigra, His Excellency Cavaliere Constantino, Italia: 

Minister to Russia. St. Petersburg. 
Schliemann, Heinrich, D.C.L. Athens. 
Stephens, George. Copenhagen. a 
Stokes, Margaret. Carrig-Breac, Howth, Co. Dublin. 
Stubbs, Right Rev. William, D.D., Lord Bishop of 

Chester. Chester. 
Westwood, John Obadiah, F.S.A. Ozford. | 
Whitney, William Dwight. Yale College, Conn, 

U.S. America. a : 
Windisch, Ernst. Lezpzig. 


(One vacancy.) 


Ba? 


SUMMARY. 


—__4——__— 


Life Members, - 
Annual Members, 


Honorary Members (58+5), ... 


Total, . 


\ 1 


Should any errors or omissions be found in this List, which is revised to 
Ist J uly, 1888, it is requested that notice feces may be given to. he 
Secretary of the Academy. He should also be informed of the death of any 
Member. Bi 3 


R. D. Webb and Son, Printers, 74 Abbey-street, Dublin. 


wile, 


S Es Il.—_ SCIENCE : 


‘Vol. I., complete. [Title-page § Index with Pt.1, Vol. IIT.] 


PUBLICATIONS 


| ROYAL TRISH ACADEMY. 
| BSH 


—————— SS es 


a 


TRANSACTIONS: 
Quarto, Boards; or in Parts, stitched. 


‘s. 1. to XXVIII. (some out of print). For Prices, &c., inquire at the Academy. 
. XXIX. Part I.—On the Plane Sections of the Cylindroid. Being the Seventh 


Memoir on the Theory of Screws. By Sir R. 8. Batt, 
LLD., F.R.S., Royal Astronomer of Ireland. Plates I. 
and II. Price 3s. 

5 Part IJ.—On the Ogam Monument at Kilcolman. By the Ricur 


Rev. CHARLES Graves, D.D., Lord Bishop of Limerick. 
Price 1s. 


a Part I1I.—On Two-Nosed Catenaries and their application to the 
Design of Segmental Arches. By T. ALEXANDER, C.E., 
Professor of Engineering, Trinity College, Dublin; and 
A. W. THomson, B.Sc., Assoc. Mem. Inst. C.E., Lecturer 
in the Glasgow and West of Scotland Technical College. 
Plate III. Price 3s. 

. Part [V.—The Brain and Eyeball of a Human Cylopian Monster. 
By D. J. Cunninewam, M.D. (Kdinb. et Dubl.), Pro- 
fesssor of Anatomy, Trinity College, Dublin; and E. H. 
Bennett, M.D., Professor of Surgery in Trinity College, 
Dublin. Plates IV. and V. Price Is. 6d. 


- Part V.—On the Theory of the Content. By Srr Roperr StaweEii 
Batt, LL.D., F.R.S., Andrews Professor of Astronomy 
in the University of Dublin, and Royal Astronomer of 
Ireland. [Jn the Press. | 


yveTN 


PROCEEDINGS: 
Octavo, cloth; or in Parts, stitched. 


tes I.—Vols. I. to X., 1836 to 1870 (some out of print). For prices, §c., 


inquire at the Academy y. 


‘Vol. II., complete. [ Zrtle-page § Index with Pt.1, Vol. III. | 


‘Vol. III., complete. [ Title-puge and Index with Purt 10.] 
Vol. IV., complete. [ Z2tle-page and Table of Contents with Part 6.] 


fies I1—_POLEITE LITERATURE AND ANTIQUITEES : 
Vol. I., complete. [ Title-page and Index with Pt. 13.] 
‘Vol. II., complete. [ Tv%tle-page and Table of Contents with Part 8. | 


ey) 


CATALOGUE OF THE ANTIQUITIES IN THE MUSEUM 
OF THE ACADEMY, 


By Srp Witiiam R. Wipe, M.D., M.R.I.A. 


Vol. I. Price 14s., 22 cloth boards, with numerous Illustrations. 


Vol. II. Part I.—(Anriquities oF Gotp.) Price 3s. 6d., stitched. | 


HANDBOOK TO THE MUSEUM (with Plans). 
Octavo, stitched, 2d. 


PHOTOGRAPHS OF ANTIQUITIES IN THE MUSEUM OF 
THE ACADEMY. 


Mounted on card-board, 7s. each, or 70s. for 72. 


[List on appplication. | 


IRISH MANUSCRIPTS—FAC-SIMILES. 
[ Editions limited to 200 copies. | 


ae accurate study and critical investigation of the ancient literary and his- 
toric monuments of Ireland have hitherto been impeded by the absence of 
fac-similes of the oldest and most important Irish Manuscripts. 

With a view of supplying this acknowledged want, and of placing beyond risk 
of destruction the contents of Manuscripts, the Academy has undertaken the pub- 
lication of carefully collated lithographic or photo-lithographic copies of the oldest 
Trish texts still extant. 


In folio, on toned paper.—Price £38 8s. 


EKABHAR NA H-UIDHRI: a collection of pieces in prose and verse, in the 
Trish language, transcribed about A.D. 1100; the oldest volume now known 
entirely in the Irish language, and one of the chief surviving native literary monu- 
ments—not ecclesiastical—of ancient Ireland ; now for the first time published, 
from the original in the Library of the Royal Irish Academy, with account of the 
manuscript, description of its contents, index, and fac-similes in colours. 


— 
jae) 
VS 


— 


imperial folio, on toned paper—price £4 4s.; or £2 2s. per Part. 
! 
| Parts I. and Il. ; or in One Vol.. half calf: 


WEABHAR BREAC—the ‘Speckled Book’—otherwise styled ‘The Great 
Book of Dun Doighre’”: a collection of pieces in Irish and Latin, tran- 
served towards the close of the fourteenth century; ‘‘the oldest and best Irish 
MS relating to Church History now preserved.”—(G. Petrie.) Now first pub- 
lis}, from the original MS. in the Academy’s Library. 


! 
| 
| 
ij 
! 
i 


I Imperial folio, on toned paper, with a Photograph of a page of the 
original._—Price £6 6s. 


j)-E BOOK OF LEINSTER, sometime called The Book of ‘‘ GLENDALOUGH ” : 
a collection of pieces in the Irish Language, compiled in part about the 
.e of the twelfth century. From the original MS. in Trinity College, Dublin, with 
uluction, analysis of contents, and index, by Roperr Arxinson, M.A., LL.D., 
-o,ssor of Sanskrit and Comparative Grammar in the University of Dublin, Secre- 
taryot Council, Royal Irish Academy. 

ne Book of Leinster is one of the most important of the fragments of Irish 
jsure that have come downto us. In addition to copies of the native prose his- 
torijaceounts of the Tain Bo Cualnge, the Borama, &c., it contains a large fragment 
of apearly prose translation of the Historia de Excidio Troiae of Dares Phrygius ; 
(‘t number of the poems and prose introductions of the Dindsenchas or legendary 
acceqat of the origin of the names of places in Ireland ; very many historic poems, 
im wich the legendary and traditional accounts of the early history of the country 
are jeserved; Irish genealogies and hagiologies; and a great number of interesting 
stor}, illustrative of the manners and customs, the modes of thought, and the 
stattof culture, &c., of the people of Ireland just about the period of the Anglo- 
Norjan Invasion. 


| ME BOOK OF BALLYMOTE: a collection of pieces in the Irish Language, 
t_ |dating from the end of the fourteenth century; now published in Photo- 
lith|;raphy from the original Manuscript in the Library of the Royal Irish 
Acagmy. With Introduction, Analysis of Contents, and Index, by RoszErr 
ATKISON, M.A., LL.D., Professor of Sanskrit and Comparative Philology in the 
Uniy-sity of Dublin ; Secretary of Council, Royal Irish Academy. 

I> Book of Ballymote contains numerous articles of interest to the Scholar 
» the Antiquary. The original portion consists of—Genealogical Lists ; 
res and Legends; a fragment of the Brehon Laws; a copy of the Dind- 
sench;; Treatises on Grammatical Topics, &c. The other portion contains trans- 
latiot from Latin originals: the Destruction of Troy, the Wandering of Ulysses, 
the Sry of the Atneid, and the Life of Alexander the Great. 


Cr 


THE IRISH MANUSCRIPT SERIES. 


Volume I., octavo.—Part 1, Price ds. 


Volume I., quarto.—Part 1.—Wuuir.ey Sroxrs, LL.D.: On the Felire of @ng é ) 


TODD LECTURE SERIES. 


Volume I., octavo. [Jn the Press. ] 
Volume II., octavo. Rogprert Atkinson, M.A., LL.D.: The Passions and Homi ies 


from Leabhar Breac. With an Introductory Lecture on 
Irish Lexicography. (Pages 1 to 958. ) (Price 30s. 


THE CUNNINGHAM MEMOIRS. E 
No. I.—Jouw CasEy, LL.D., Dubl.; F.R.S.: On Cubic Transformations. 3 ) 


No. IL.—D. J. Cunninenam, M.D., Edin. & Dubl.: On the Lumbar Curved 
Man and the Apes. a 


No. I1].—Rev. Samvuet Haveuton, M.A., M.D., Dubl.; F.R.S.: New Researches 
on Sun-heat, Terrestrial Radiation, &c. J 


No. [V.—Srr Ropert S. Batt, LL.D., Dubl.; F. TRaShe Dynamics and Modern 
Geometry—A New Chapter jn the Theor y of Screws. . 


No. V.—J. BrrurinenHam: The Red Stars—Observations and Catalogue. Nej 
Edition, edited by Rev. T. Espin, M.A. [Jn the Press. ] : 


Applications for any of the Publications of the Academy are to be address 
to the . 
TREASURER OF THE ROVAL IRISH ACADEMY, 


19, Dawson-street, Dublin ; 
or to Hopexs, Fieets, & Co., Dublin; or Wittiams & Noraate, 


Henrietta-street, Covent Garden, London; and 20, So ath 
Frederick-street, Edinburgh. ., 


Pete nage thee ately oprah 


& 


THIRD SERIES. | [ VOL. I.—No 
CONTENTS. 


1.—Further Notes on the Identitication of the Animals and Plants of — 
India which were known to Karly Greek Authors. By V. Ban, — 
M.A., F.R.S., Director of the Science and Art Museum, Dublin, 

2,—On a new Mohn of obtaining the Conditions fulfilled when the — 4 
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EPORT ON THE PREHISTORIC REMAINS FROM THE 
| SAND-HILLS OF THE COAST OF IRELAND. By W. J. 
KNOWLES. (Plates X.-XIIT.) 


[Read January 14, 1889. ] 


INTRODUCTION. 


ae present Report is the result of an examination of twelve pre- 
sstoric stations on the Irish coast. Roughly, my survey takes in 
om Dublin round the eastern, northern, and western coasts to Sligo; 
at every spot in this extent of coast where ancient remains are to be 
‘und has not been examined, as it was found that all the work which 
had laid out for myself was too much for a single season. Enough 
as, however, been done to afford a general view of the implements 
ad also of the habits of life of the early settlers on this portion of 
ae Trish coast, and it is my intention to devote whatever time I can 
nare to a continuation of the work next year. Some of the stations 
ave been previously reported on by me, but most of these have been 
xamined again during the past year, with the view of obtaining 
uther information, and of enabling me to give a more connected 
eport. Other places, which shall be described, have not yet been 
cought by me under the notice of any scientific society. The stations 
Merred to are Whitepark Bay, the Giant’s Causeway, and Portrush, 
. county Antrim; Portstewart and Grangemore, near Castlerock, in 
ounty antantiecae ; Dundrum, in county Down; Drogheda, in 
leath ; Malahide, in Dublin ; Buncrana, Dmabneetne and Bundoran, 
1 Donegal ; and Stredagh, near Grange, in Sligo. In all these places 
nere will be found among the sand-hills blackened layers, which are 
ae remains of the old surface on which the prehistoric people lived. 
la many instances the old surface has a covering of sand, varying in 
hickness from two or three feet in one place to perhaps over fifty in 
aother; but there are other parts where the sandy covering has 
een entirely removed by the wind, and the old surface has been 
'zain laid bare. In such cases the foundations of the people’s huts 
am be seen standing out above the level of the original surface, and 
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there will be found resting on it, and projecting from it, implements, 
shells, and broken and split bones. In digging into this old surface 
we will find the cores from which flakes were struck off, the flakes 
themselves and implements made from them, the hammer-stones used 
in striking off the flakes, and the rests, or anvil-stones, used for 
resting the core on when being struck with the hammer-stone, 
Fragments of pottery, pins and needles of bone, and a variety of 
other objects, may be found buried up in this dark-coloured eld 
surface. The black colour is largely due to the fragments of charred 
wood which the old surface contains; but the absorption of decaying 
animal and vegetable matter, which would, no doubt, be constantly 
thrown about at the time of occupation, must have assisted in 
darkening it. In addition to its difference in colour from the sand 
above and below, the old surface is also firmer, and resists the de- 
nuding action of the wind longer, than the discoloured sand; therefore 
we find occasionally large patches of it lying bare; but in many 
instances the old surface itself has also been carried away, and the 
implements and other remains which it contained will be found lying 
on the sand. In such cases dark bands will be seen along the sides of 
the pits. These bands are the edges of the old surface, and it was 
seeing it appear in this way which first led me to call it the biack 
layer. This old surface varies in thickness from three or four inches 
up to three feet. It is sometimes very rich in remains, and at others 
nearly barren. The most productive parts are generally to be found 
in the immediate neighbourhood of the hut sites. 


WHITEPARK Bay. 


The old surface at this place has proved very rich in prehistoric 
remains, and it is still very far from being exhausted. The sandy 
‘covering has been removed within a comparatively recent period, as I 
learned from an old man in the neighbourhood, that he remembered 
its being covered with a grassy sward where it is now bare, and cattle 
‘grazing on it, and several portions of the covering, which within my 
own memory stood up as pillars, with a grassy sward on the top, have 
now vanished. I have spent a good amount of time among these sand- 
hills during the past fifteen or sixteen years, and have obtained a 
large series of objects, and some of my archeological friends, who are 
now very well acquainted with the nature of the place, have obtained 
numerous specimens. I believe it would be no exaggeration to say 
that between 3000 and 4000 manufactured articles have been already 


Kwowirs—Report on Prehistoric Remains. 175 


pllected. Reports of these finds have been given from time to time to 
entific societies, and at the Portrush meeting of the Royal Historical 
ad Archeological Association of Ireland, in 1885, I read a revised 
scount of the discoveries at Whitepark Bay, which is published, with 
\\ustrations, in their Journal, vol. vii., Fourth Series, p. 104. White- 
uk Bay is bounded by chalk cliffs, and a large quantity of flint 
odules, which have been set free by denudation, are to be found in 
e talus at the base of the cliffs. The necessary material being 
entiful and easily obtained, the flint implements are mostly large, 
| well as abundant. ‘There is also a profusion of flakes, chips, and 
pres. The flakes, as a rule, are irregular in shape, mostly short and 
oad. The long-pointed, spear-like kind is rare, though an occasional 
ecimen i is found. A very perfect flake of this kind, dressed at the 
ng and along the sides, was excavated from the old surface about a 
var ago, and is shown in PI. x11., fig. 4. Scrapers are the most nume- 
us of the flint implements, and are of various patterns. Some show 
‘ry coarse workmanship, but others are neatly finished, and are 
icasionally dressed round the entire edge, as in the example shown, 
. x1r., fig. 8. We find many scrapers having the part which has been 
essed for scraping rather pointed, and in some the part dressed for 
raping is a straight edge. An example of the pointed kind is shown 
Pl. xtr., fig. 9, and one with a straight edge in Pl. xr., fig. 3. 
veral large spalls of flint have been found, which, though they 
ve no very definite shape, and do not show any general likeness, 
t present many signs that they have been used for cutting or 
ee These lead up to others, which are more or less dressed at 
3 sides, and have the appearance of rude axes or chisels. There 
ie also been found several coarse spear- or lance-heads; a few 
jects that might be called arrow-heads, though very rude; several 
cers, and some roughly-chipped, ball-like objects, sometimes called 
ag-stones, but in reality intended for hammer-stones, as can easily 
demonstrated when a series, showing various stages of use as 
fmmers, is seen together. A good typical specimen of the hollow 
Sjaper, as far as my experience goes, has not yet been found at this 
sjtion. I have obtained many hammer-stones, anvil-stones, bone 
is, pieces of ochre and chalk, both scraped and rubbed; several 
eumples of saddle querns and other stones of smaller size, which 

ie a smoothed surface, arising from use in rubbing or grinding. 
figments of pottery, variously marked ; the teeth and split bones of 
jmals, which must have been used as food, and shellfish of various 
ids, no doubt also refuse of the food used by the people, are all 
| 02 
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plentifully found in the old surface, mixed up with the other objects 
I have mentioned. In digging over the black layer I mostly used a 
garden trowel, and took the greatest care in examining the smallest 
object, and though the majority of the various articles were found 
loose on the surface, I have obtained a large series of all the classes 
enumerated directly from the old surface. It is a mistake to call the 
implements obtained from this old surface paleolithic, but flakes and 
cores of an older series are found lying along the shore of the bay. 
These are greatly weathered, and are easily known by their reddish- 
brown crust. That they were old and crusted when the neolithic 
flint-workers occupied the sand-hills is evidenced by the numbers 
which have been re-worked by these people. In many flakes we will 
find the old weathered surface of the older core on one side, and the 
fresh fracture made by the later people on the other side. We cannot, 
however, say that even this older series is paleolithic, as they are not 
found in connexion with remains of any extinct animal. Although 
flint was abundant, it did not prevent these ancient people of the sand- 
hills from working up other rocks into implements, as I obtained 
some objects made from the hardened chalk and altered lias. I have 
made several visits to Whitepark Bay during the past year, in the 
interest of the Academy, and have obtained 11 hammer-stones, i 
anvil-stone, of regular oval shape, indented on both sides, which is 
shown in Pl. xi1., fig. 5; 3 rude choppers, 60 scrapers, 2 cores, and 
1 bone pin, shown in Pl. x11., fig. 6, besides fragments of pottery and 
flakes. I figure another small anvil-stone of chalk from Whitepark 
Bay. (See Pl. x1r., fig. 2.) This is a very small implement of this class, 
but that shown in fig. 5 of Pl. x11. is about medium size. Some are 
large and irregular in shape, as in the case of an example presented 
from Buncrana. As anvil-stones are little known, and generally over-_ 
looked, I figure several specimens from the different stations. A 
small flint axe from Whitepark Bay is shown in PI. x1., fig. 4. 


THe Causeway. 


There are sand-hills between the Giant’s Causeway and Bushmills, 
but the old surface has not been laid bare in any of the pits which I 
have examined. The sand-hills have, however, been occupied by the 
flint-working coast tribes, as can be seen very plainly in a section 
formed a few years ago to obtain material for making an avenue t0 
Lord M‘Naghten’s new residence. The gravel of the raised beach, 
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rith weathered flints like those from Larne, is seen below, and on the 
op of the gravel comes the old prehistoric surface, blackish as at 
ther places, and containing unweathered flakes and chips. 


PortRUSH. 


Several objects have been found in the sand-hills at Portrush from 
me to time. In two pits, near the chalk quarries, on the road to 
‘ushmills, I found, many years ago, fine large cores, flakes, and 
srapers, with the usually accompanying teeth and shells. In the 
amd, close to the town and along the shore towards Portstewart, I 
pe also occasionally found flakes and scrapers. For several years 
ast sand has been removed from the south side of the street, called 
pring-hill, in order to make room for new buildings; and a little over 
wo years ago the old surface was reached, resting almost on the solid 
vck. A workman, named James Gallnener dug out of this old 
arface a number of small flint axes, a coarse spear-head, besides 
»veral cores and flakes. The axes, spear-head, and some of the cores 
ad flakes passed into the hands of Captain Robinson, J.P., of West- 
ort House, Portrush, who was kind enough not only to allow me to 
ake drawings of them for the use of this report, but also to give me 
ae of the axes for presentation to the Academy. The find by Gallagher 
as reported in the papers at the time, and several archeologists were 
‘tracted to the spot and obtained some things by digging. I went 
yself and procured several articles which still remained in the 
‘bourer’s possession, and others by digging for myself. My son, W. 
Knowles, also dug over some of the old surface, and found among 
her things a large pointed implement in shape like a paleolithic 
xe (see Pl. x., fig. 8). The small axes are all wedge-shaped, and the 
\ges have been formed mostly by a single large flake having been 
moved from each side. Probably a large spall, with sharp side 
ge, has been selected and then dressed down into an axe. I have 
en indications of such a process of manufacture among the objects 
und at Whitepark Bay. In the specimen shown in Pl. x., fig. 4, 
le edge is nearly on a line with one of the sides, and a very 1 repulat 
welling on the other side gives the axe the appearance of a 
rpenter’s chisel. Some of the cores are small, and have had a 
ries of small flakes removed from them in such a way, apparently, 
to leave the core regular in shape and more or less pointed. One 
figured Pl. x., fig. 7. Fig. 1 in Pl. x. represents one of the small 
xes from Portrush in my own possession. Figs. 2, 3, and 4, those 
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from Captain Robinson’s collection; Fig. 2 being the specimen pre- 
sented to the Academy. Fig. 5 in Pl. x. represents an anvil-stone 
of altered lias, pitted on one side. Fig. 6 in same Plate is a spear- 
head, and Pl. x1, fig. 2, shows a borer of flint, also found here. 


PorTSTEWART AND GRANGEMORE. 


These two places may be considered as one, as they are on 
opposite sides of the Bann, and the objects found in them present no 
difference in character. I have given several accounts of the finds 
from Portstewart, and some of the more important objects are figured 
in the Journal of the Royal Historical and Archeological Association 
of Ireland, vol. viii., Fourth Series, p. 221. Arrowheads, scrapers, 
hollow scrapers, knives, borers, cores and flakes, hammer-stones 
anvil-stones, bored stones, beads of stone, cut bones and pottery, be- 
sides broken and split bones, teeth, and sea-shells were the principal 
articles found. Examples of most of these were obtained by ex- 
cavation from the old surface. I did not obtain any of the stone beads © 
directly from the black layer, but they were all found near one of the 
old hearths, and a labourer who searched for them told me that the 
best plan was to dig over a portion of the black surface and scatter it 
about, and when it dried, and that the wind blew off the sand, beads 
were likely to be found. These beads are small and made of greenish 
serpentine, which, according to G. H. Kinahan, M.R.LA., came 
probably from Donegal. About forty have been found altogether. 
Though the occupiers of these sites were within about three miles of 
the chalk rock on the one side, and about seven on the other, in 
either of which places they could have obtained abundance of large 
nodules, yet they do not seem to have availed themselves of these 
sources of supply, but to have been dependent on the pebbles of dint 
lying about on the surface, or contained in the raised beach. These 
pebbles are, to a large extent, small cores of the older series which I 
have already referred to, and which are found here, as well as at 
Whitepark Bay. The flakes, cores, and implements are, therefore, 
smaller than those found at Whitepark Bay, where they had, as 
material for their implements, the large nodules direct from the chalk 
rock. Several flakes and some arrow-heads of obsidian, or pitchstone, 
were found, and also some nodules of pumice, one of which had a cord 
track round it. A lamp of pottery was found by a workman, which 
is now in the Rev. G. R. Buick’s collection. Itis supposed to be from 
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1 old surface further inland. A few flakes from a polished stone axe 
‘ere found. The animal remains found here and at Whitepark Bay 
ere determined by Prof. A. Leith Adams, and found to comprise ox, 
ad deer, pig, sheep or goat, wolf or dog, and man. The remains at 
‘her stations are of similar kinds, though not so abundant. A small 
ammer-stone, with three abraded spots, is shown in PI. xu., fig. 1. 


| DuNDRUM. 


_ I was not able to visit the sand-hills at Dundrum during the past 
immer, but I had previously obtained a large series of implements 
ee them. The arrow-heads were numerous, and beautifully worked, 
id the scrapers, as at other stations, were the most numerous of all 
ue kinds of implements, and showed by pieces of weathered crust 
thering to them that they were manufactured from small nodules and 
res, as at Portstewart. Hammer-stones and anvil-stones were abun- 
int, and several stone axes, both rudely chipped and polished, were 
)tained. The usual shreds of pottery, bones, and shells were found, 
at not so plentiful as at other stations. The majority of the objects 
ere procured from hollows or pits among the sand-hills, but they must 
ave dropped from the old surface, as the remnants of it were seen 
_ black layers along the sides, and bared platforms of the old surface 
ood out from the steep faces of sand in many instances. Sand to the 
sight of 50 feet was seen resting on some of the layers here. I dug 
ver several pieces of the old surface and obtained flakes and imple- 
ents. On one occasion I happened on an old hearth, and obtained 
‘ree dressed knives, some scrapers, cores, pottery, a well-marked 
ivil-stone, hammer-stones, and a polished stone hatchet. On 
iother occasion when I went to explore, at the invitation of the 
varchioness of Downshire, we hit on another hearth, and Lord 
‘rthur Hill, who was present, and engaged heartily in the digging, 
med out an excellent anvil-stone of large size, cores, scrapers, and 
wmmer-stones, evidently the stock-in-trade of an nemlement maker. 
anon Grainger, who accompanied me on one of my visits to Dundrum, 
und lying on the surface a stone bead of the Portstewart type, and 
“tracked stone”’ (one of those oval pebbles of quartzite, with an 
dented line of about an inch in length on each face); but this class 
implement is not generally considered to belong to the stone age, 
id as no specimen of the kind has been obtained from the old surface, 
a throw any additional light on the matter. 
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DRoGHEDA. 


There are sand-hills between the mouth of the Boyne and Lay- 
town which [examined. I observed that small cores and nodules had 
been broken up to obtain flakes. Every nodule or flake was smaller 
than objects of the same kind at Dundrum. I found several small 
- flakes with well-marked bulbs of percussion, some of which have been 
used in scraping. I also found one of the bones of a human arm. 


MALAHIDE. 


There are sand-hills lying between this town and the shore opposite 
Donabate station which I examined, and procured small flakes, cores, 
and hammer-stones. I did not observe any black layers on the sides of 
the pits, as the hills would appear to have been planted over with bent 
to prevent denudation; but the flakes and chips which I procured were 
sufficient evidence to me that the same race of flint-workers which 
occupied the sand-hills of the north had extended southwards as far 
as Malahide. The flint supply was evidently old cores and nodules 
like those found at Dundrum and other stations, only that they seem 
to have become smaller and more weathered the farther we proceed 
southward. I believe that in whatever way these flint nodules were 
carried towards the south they must have been sifted by the way, 
the larger ones dropping behind and only the smaller kinds reaching 
as far as Malahide. In addition to the small flakes I have mentioned 
I obtained a flake of the older series. I also found an old core at 
Baldoyle, and an object of the same class at Howth. 


BuncRANA. 


Between Buncrana and Fahan, on the eastern shore of Lough 
Swilly, there are sand-hills which I examined during the past summer, 
in company with my son. From pits there we obtained several pieces 
of flint and one nicely dressed flake of a knife-like character, shown 
in Pl. x1., fig. 8, two hammer-stones, two anvil-stones, a small longish 
pebble with two hollows punched on it, somewhat similar to the 
hollows on anvil-stones, but in this instance they are on the edges 
instead of the flat faces: owing to the position of the indented parts 
the stone is narrowed in the centre, and has a likeness to objects 
occasionally described as plummets. There are two specimens of this 
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class figured in Nilsson’s Scandinavia (Pl. u., fig. 33, and Pl. xt., 
fig. 216). Some fragments of pottery, the top of a saddle quern, and 
other objects, were found, the best of which we brought away. 


DUNFANAGHY. 


I visited this place in the end of the past summer, accompanied by 
the Rev. Canon Grainger, M.R.J.A. We discovered in the sand-hills 
mear this town a great number of hut sites on the sand. The sandy 
covering had been all removed, and we counted over fifty sites not far 
‘from the shore and beside a stream of fresh water. In some cases the 
hut sites were very close together, and longish stones against which 
they had placed their fires were in several cases standing up. Some 
of the sites showed a boundary of stones but rather irregularly placed. 
‘The diameter of one which I found in nearly perfect condition was 
eight paces, or about twenty-four feet. The old surface and floors 
‘were exposed and full of sea-shells. Patella, Cardium, and Littorina, 
‘were the most abundant, but Ostrea, Mytilus, Pecten, and Purpura were 
also present. Remains of red deer, ox, pig, and horse, were found; but 
here, as at all the other stations, there was a general absence of fish 
‘bones. This is rather strange, as most of the sites are in close prox- 
imity to good fishing stations. Flint of any kind was very scarce ; but 
I found one scraper, shown in Pl. x1, fig. 1, a small core, me two 
‘small flakes. I also show a scraper of suman mi Jelly pam sale, 7. 
'They used this material and milky quartz, both of which are found in 
the neighbourhood, for implements. Delicate chipping, which is so 
sure a sign of workmanship in flint, does not show on quartz and 
quartzite, and therefore scrapers and other weapons which were no 
‘doubt manufactured from these materials cannot so easily be demon- 
strated to be artificial productions. I brought away several objects 
‘which, in my opinion, were implements, among the rest a small axe 
‘of the Portrush type, and some scrapers. I obtained an excellent 
example of an anvil-stone pitted on both sides. One side is still 
black from lying on the old surface, and the other side which has been 
_exposed to the weather has the sharpness of the pitting greatly blunted, 
‘though the stone is hard quartzite. It is 7 inches long, and 43 broad, 
| and shows by its abraded ends that it has also been used as a hammer- 
-stone. It is shown half-size in Pl. xt., fig. 5, and can be compared 
with specimens from Whitepark Bay, Oren and Bundoran, which 
are also figured. Among the objects procured by Canon Grainger was 
the point of a tine of red deer, partly sawn through. The sawing has 
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been done with a short instrument, as the cut line is not continuous. 
It can be seen by the lines overlapping that there had been two shifts 
of the saw in making the cut. It is shown in Pl. xm., fig. 10. I 
also obtained a piece of bone which has been dressed to a point. It 
is shown in Pl. x1., fig. 6. The usual fragments of pottery were also 
found, but none of them ornamented. 


BuNDORAN. 


There are extensive sand-hills at this place, which I visited for the 
first time in 1887. When the Royal Historical and Archeological 
Association of Ireland met in Enniskillen that year an excursion to 
Bundoran was arranged, under the guidance of Mr. Thomas Plunkett, 
M.R.I.A. Canon Grainger, Rev. G. R. Buick, Rev. Leonard Hassé, 
and myself, accompanied Mr. Plunkett to the sand-hills, and we found 
scrapers, hollow scrapers, and arrow-heads of chert and flint; but 
owing to the time allotted to the search for antiquities being very 
limited, I felt that our examination of such an important place was 
very hasty and incomplete. I therefore paid a second visit to these 
sand-hills before the end of the summer of 1887, and obtained 130 
chert scrapers, 24 hollow scrapers, a chert arrow-head, a chert 
“slug,” or flake, dressed over the back, a borer, and several other 
dressed objects of chert, besides some flint scrapers and flakes, 
and a well-dressed knife of flint broken at the point. I went 
again this year, in the interests of the Academy, and found 41 chert 
scrapers, 11 flint scrapers, 6 hollow scrapers of chert, and one of 
flint, an imperfectly formed arrow-head of chert, a beautiful little 
flint object combining both the ordinary and the hollow scraper (see 
Pl. xim., fig. 10), a broken spear-head of flint, an arrow-head of flint, 107 
flakes of chert, and 30 of flint, hammer-stones, anvil-stones, pottery, 
and bones. The chert objects are much more numerous than those 
made of flint. About three-fourths of the entire are of chert. This 
material is quite black, with a clean, smooth, shiny fracture. Most 
of the objects made from it are small, some being much smaller than 
flint implements of the same class. Some of the scrapers are only half 
an inch in diameter. Two of these are shown full size in figs. 8 and 
11in Plate xm. The place where the implements are found in greatest 
quantity is on the face of a hill alongside the sand-hills, and near a 
large carn, which is partly demolished. In other sand-hills we found 
the implements in greatest abundance around the hut-sites where the 
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seople had evidently sat and worked; but here, where the implements 
were plentiful, there was no appearance of black layers or signs like 
what I had seen elsewhere of hut-sites. It was supposed that the 
| 1eighbourhood of the carn might have some connexion with this un- 
asual distribution of the implements; but on my last visit I found out 
IP learly that the carn had not necessarily anything to do with the 
natter, and that the position of the implements was due to an en- 
farely different cause. All along the face of the hill where the 
| implements are found the carboniferous limestone comes to the sur- 
| face, and has undergone so much decomposition that the nodules of 
chert which it contained are liberated and lying on the surface. The 
orehistoric people, finding this abundant supply of chert, sat down 
among the precious material and carried on their manufacture on the 
spot. Their hut-sites were lower down among the sand-hills, where 
I have found the usual old surface with flakes of chert and shells. I 
orocured some hammer-stones and anvil-stones, a piece of a polished 
stone hatchet, and some bits of pottery. Plate x11r. shows a series of 
) »bjects from Bundoran—fig. 1 is a chert arrow-head; 2 is a partly- 
‘inished arrow-head of chert; 4 and 6 are flint Sei oenantke 5 is a 
shert flake, dressed entirely over the back, but undressed on the flat 
side, which is not shown; 7 is a borer of chert; and 9 is part of a 
large spear-head of flint, which may have been about 4 inches long. A 
‘scraper, combining both the ordinary and hollow scrapers already 
veferred to, is shown in fig. 10 of same plate. Fig. 12 is a knife of 
int broken at the point; and 8 and 11 are small scrapers of chert. 
An anvil-stone, with two indented spaces on one face, is shown in 
sell BOOT, Ano tele 


STREDAGH. 


The last place I examined was Stredagh, near Grange, in county of 
Sligo. I found several hut-sites in the sand-hills there with old floors 
and surfaces full of sea-shells. I saw no flint objects, but found two 
hammer-stones, an anvil-stone, a quartz core or pebble, from which it 
had been attempted to strike flakes, and a portion of the top of a 
yuern. The various unplements, the old surface with included shells, 
and the hut-sites, were in every way similar in character to the 
corresponding remains in other sand-hills. 
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Conclusion. 


Before concluding this report it is necessary to mention that 
articles of bronze and iron, glass and porcelain beads, and even coins, 
have been found in several of the sand-hills. I have three bronze pins 
and a small ring of bronze which were obtained in different sand-hills, 
Two of the pins and the ring were found on the surface, and the other 
pin was obtained while pulling bent. The Rev. Mr. Hassé found a 
bronze pin also on the surface at Whitepark Bay, a curious brooch of 
bronze at Portstewart, and several fragments of bronze and iron at 
Grangemore. Several coins have been found at Portstewart, and I 
found myself a coin of Queen Elizabeth at Dundrum, and a halfpenny 


of Queen Victoria at Portstewart. Such finds have caused some of my 


archeological friends to look on the flint implements as belonging to 
a comparatively late period, so late as to be, at least, contemporary 
with iron objects. I am quite willing to admit anything that is fairly 
proved; but, as yet, I have seen no evidence that metal of any kind 
was used conjointly with the flint tools. The old surface is the test 
for contemporaneousness. Whatever is dug out of it must have been in 


use at the same time, and any implements lying loose on the surface, — 


similar to those contained in the old surface, must be classed with them. 
But there have also been found lying on the present surface among the 
worked flints grains of shot, cartridge cases, scraps of iron, such as 
nails, broken bottles, portions of old shoes, and stray coins of late date. 
My friends would not think of making the flint implements contempo- 
rary with any of these objects, and yet they have been found enjoying 
as favoured positions among the flints as were occupied by any of the 
bronze pins or other articles of either bronze or iron. I have dug 
over many portions of old surface in the various sand-hills, sometimes 
finding it rich in remains and sometimes poor; but I never yet met 
with a scrap of metal of any kind, nor have I heard of anyone 
finding metul in it, though, now that there is so much of a thoroughfare 
over the various stations I have mentioned, it would not be surprising 
if some modern articles were trampled into the old surface where it is 
exposed, and turn out a stumbling-block to some archeologists. 
Finds of metal, if ever such take place, should be thoroughly in- 
vestigated and verified. My theory as to the accumulation of sand 
on the old surface has been several times stated. That the sand was 
heaped up slowly, just in proportion to the power of the grassy swara 
to protect and retain the sand blown on by the wind, is, I believe, the 
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i true explanation. During the accumulation of many feet of sandy 
| covering, the surface would become a little higher every year, and 
many an object might be dropped in passing over the hills which 
+ would become, in a short time, buried up; but this, if the entire 
| covering was at a later time blown away, would drop down to the 
| level of the old surface and appear among the flints. We learn, too, 
‘from old inhabitants, that many years ago the sand-hills, in some 
| parts, were occupied by smugglers and illicit distillers. At Craigmore, 
‘the place was pointed out to me where they had a hut in the sand, 
and carried on the process of distillation. In this case many ee 
| ‘would, no doubt, be left behind to confuse investigators. Again, we 
‘find that it was a custom among those who practised cremation to 
‘bury in sand-hills. Possibly it was because they were in the form of 
| mounds, and not because they were composed of sand. I can point to 
jmany cases in the neighbourhood of Ballymena where sepulchral urns 
have been found close to the surface in natural sandhills. This 
)practice of burying on mounds extended to other countries. In 
‘England we have frequent mention of secondary interments on 
barrows, and on the Continent we find there was a desire to bury on 
‘former sepulchral mounds. Engelhardt says it is a remarkable fact 
eit urns have very frequently been panied in the sides of barrows 
‘belonging to the preceding or stone age.’ I have no doubt that the 
irounded hillocks of sand in the sandhills would be selected as places 
‘for depositing urns, and in cases where the sandy covering would be 
‘earried away by the wind, an urn with its contents would fall down 
and become mingled with the flint implements of an earlier date. I 
am of opinion that the presence of bronze pins, and some other objects, 
‘found in the sand-hills may be accounted for in this way. 

In all the stations I have mentioned the people seemed to have an 
‘instinct for working in stone. They wrought almost any material 
‘that came in their way: flint, if it could be had, but if not, then any 
hard rock that occurred in the district. At Whitepark Bay, where 
one would have expected that, owing to flint being so plentiful, they 
ic have confined themselves to that material, we find that they 
wrought the altered lias, and even made cutting implements of the 
hardened chalk. At [Betoun and Dundrum they used several 
‘substances besides flint. At Dunfanaghy they used quartzite; at 
‘Bundoran chert; and at Stredagh we find how they have practised on 
‘ayather untractable pebble of quartz. I have seen no evidence that 


1 Denmark in the Early Iron Age, p. 2. 
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any one set of occupiers, or tribe, ever tried to procure some of the — 
better material in possession of any of their neighbours. Let the 
stone be good or bad, it appears to me that they just wrought what 
they had. The finding of flint so far away from its source was, I 
thought, an indication of commercial relations; but I think another 
explanation may be given of that. In all the various stations, though 
the material used for weapons may be different, yet the weapons 
themselves were of the same kinds. The people seem to have had in 
every case similar habits, and to have used the same kinds of food. It 
does not seem to me that they were in the presence of a people of 
superior culture who had bronze or iron weapons. On the contrary, 
I believe they were masters in the country, and had perfect freedom 
to hunt the red deer, the wild boar, and other animals. 

Inside the boundary I have taken in we find flint implements 
most abundant in Antrim. They are found also in Derry and Down, 
and I have several good flint implements and flakes from Tyrone. 
They are also found in Fermanagh, and G. H. Kinahan has got flakes 
and implements in Donegal. Colonel Wood-Martin has found flakes 
of Antrim flint in the stone graves which he has excavated at Carrow- 
more. But did the people of the sand-hills penetrate inland, or was 
it a stone-age people of superior culture who came afterwards, and 
occupied the centre of our island? Worsaz says that the people of 
the early stone age in Denmark, by which he means the people who 
lived on the coast, and whose remains we find in kitchen middens, 
came from the coast of the Atlantic and North Sea, and that people 
of a later stone age came afterwards, who had domestic animals, made 
finer implements, and erected large stone graves for their dead. This 
theory is of course questioned, but I believe at the first dawn of the 
Neolithic period the coast would be the natural road by which the 
first people would advance. Did the first wave of Neolithic people 
come from the southward, along the coast of France, and occupy the 
coasts of Denmark and the British Isles? That is a question which 
I think further vestigation of the sand-hills may help to solve. The 
mode of life and implements of the Danish and Irish coast-dwellers 
seem to have been so similar, that I believe them to have been the 
same people. A bronze pin has been found in some Scotch kitchen 
middens, and consequently some look on such articles as not being 
older than 800 or 900 a.p.?; but there are so many ways by which 
metal objects could have been introduced, that I should like to have 


2 Prehistoric Times, by Sir John Lubbock, 4th ed., p. 234. 
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some confirmatory evidence before accepting the age of the middens 
in question to be of so recent a date. No doubt descendants of the 
_ people of the kitchen middens may have continued to exist in the old 
way in small islands and less favoured spots after the introduction of 
a superior culture, but, as regards the stations I have reported on, no 
intermediate layer, with relics, occur in the many feet of sandy 
‘covering we sometimes see above the layer containing the flint imple- 
;ments, and therefore I believe that when the superior culture did 
come the flint-workers of the coasts were either absorbed or extermi- 
‘nated, and the sand-hills ceased to be occupied as dwelling-places. 


P4880) 


XIX. 


REPORT ON FLINT IMPLEMENTS OF THE NORTH-EAST 
OF IRELAND. By W. J. KNOWLES. 


[Read January 14, 1889. ] 


In former communications to the Academy! I have shown grounds for 
there being two series of flint implements in Ireland. On further 
research [ see no reason to depart from the decision I had come to on 
the occasions referred to. The implements of the older series, which 
are the subject of the present report, are found embedded in an 
aqueous deposit known as the raised beach, often many feet from the _ 
surface. The worked flints of the series consist chiefly of flakes and 
cores; but we find, in addition to these, pear-shaped implements, not 
flat, but rather rudely circular in section, and others longish coarsely 
dressed, somewhat pointed at both ends, and often triangular in see- 
tion. While a few of the implements have been found in the aqueous 
deposit itself, many have been obtained from the material spread out 
on the shore in cases where the raised beach has suffered denudation. 
Some of the implements approach the paleolithic type, but others 
show a different form. Such animal remains as have been found in 
association with the worked objects are insufficient for determining 
their age, but there is sufficient evidence to show that they are older 
than the ordinary flint implements of Ireland, such, for instance, as 
are to be found in the Academy’s Museum, and therefore I shall 
content myself for the present by continuing to speak of them as the 
older series. 

In the raised beach at Larne the flakes and cores are to be found 
as low as eighteen feet from the surface. We would, no doubt, find 
them at a lower level, but that is about the greatest depth to which 
any section has been opened. They are covered with a whitish 
weathered crust, in some cases three-eighths of an inch in thickness, 
and in several cases I have obtained flakes and cores 7m situ at various 


1 Proceedings, 2nd Ser., vol. ii., p. 209, and p. 486 (Pol. Lit. and Antiq.). 
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| depths, showing that they had been weathered and rolled about so as 

to break the porcelaneous glaze, and wear away some of the crust 
| previous to being included in the deposit which makes up the raised 
beach, and therefore they must be considerably older than the deposit 
‘in which they are embedded. The raised beach containing the worked 
‘flints extends from Larne round the shores of Belfast Lough, and it is 
also to be found northwards from Larne. It is seen at the Giant’s 
‘Causeway, and implements of a similar kind to those from Larne are 
found on the shore at Whitepark Bay. Belfast Lough and Larne seem 
yather to have been a centre from which flints of this older series 
drifted southwards, as I have found them at Dundrum, Malahide, and 
some other stations, in many cases wrought into newer implements by 
the people who worked in stone among the sand-hills. At Dundrum, 
the Causeway, and other parts, the sand-hills containing remnants of 
the old surface and flint implements rest on the raised beach contain- 
‘ng flakes and cores of the older series. At Larne there are excellent 
sections, and the method of investigation which I employed was to 
sake a band at a particular depth, clear away the loose matter on the 
face, and work inward to the undisturbed material. In this way I 
aave obtained many worked flints 7m setu at depths of six to eighteen 
‘ect. I now beg to present a representative series to the Academy. 


NOTE ADDED IN THE PRESS. 


Some months ago a mammoth’s tooth was found by Dr. Moran, 
i. M. Inspector of Schools, in the gravel beds of the raised beach at 
arne i in association with the worked flints. The tooth was exhibited, 
ad an account of the find read by Dr. Moran to the Belfast Nat. Hist. 
ad Philosophical Society, on 5th February, 1889. 
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ON THE HARMONIC TIDAL CONSTITUENTS OF THE PORT 
OF DUBLIN. By SIR ROBERT 8. BALL, Royal Astronomer 
of Ireland. 


[Read DecemBER 10, 1888. ] 


In the recent edition of the Admiralty Manual of Scientific Inquiry, 
Professor G. H. Darwin has described and illustrated by an example a 
convenient method of determining the chief Harmonic Tidal Consti- 
tuents, from a series of observations of the height of the water taken 
every hour for 720 consecutive hours. For the explanation of the 
process, reference must be made to the work referred to. 

As an exercise in this method, I have investigated the tides in our 
own port. By the kindness of the Secretary of the Port and Docks 
Board, and of their Engineer, Mr. Stoney, and his assistant, Mr. 
Griffith, I was permitted to have access to the admirable series of 
automatic tidal records which have been taken at the North Wall for 
many years. I selected for my purpose the observations made in May 
and June, 1887. 

The first operation was to read off from the curves traced by the 
machine the height of the water at each hour for 720 consecutive 
hours. As the epoch for commencing, I took noon, on May 28th, 1887, 
when the height of the water was 7°4 feet. The results of the read- 
ing are shown on the sheet 8, where, for convenience, I have omitted 
the decimal points. For example, on the 138th June, at 175 we find 
the figures 106. This means that at 5 a.m. on the 14th June, in civil 
time, the tide-gauge showed the water stood at 10°6 feet above a cer- 
tain arbitrary level taken as the zero. Allowance has been made fer 
barometric pressure at the rate of a foot of height per inch of mercury. 
The standard I took was 30 inches; but this is immaterial. 
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The several sheets 8S, O, M are then prepared in accordance with 
| the rules for harmonic analysis. This is conducted by General 
'Strachey’s method, and the final results, using the language of the 
harmonic notation, are as follows :— 
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XXI. 


ON FILARIA SANGUINIS HOMINIS. By BRIGADE-SURGEOY _| 


C. SIBTHORPE, F.K.Q.C.P., Professor of Surgery, Madras — | 
Medical College. (Plate XIV.) 


[Read January 28, 1889.] 


Tue life-history of this form of Filaria is of great interest, especially 
to medical men in Africa, India, Ceylon, Straits Settlements, China, 
Australia, the Pacific, and South America, as certain forms of hema- 
turia, cyluria, elephantiasis, lymphs-scrotum, with other forms of 
apna obstruction, and the disease known in Africa as ‘“ craw- 


craw” appear to be connected with its presence and development in 


the human body. 

In the year 1866 embryos of this worm were discovered by means 
of the microscope in the urine in cases of hematuria: in 1872 the late 
Professor Lewis of Calcutta connected these with the embryos which 
he discovered in the human blood. In 1876 both he and Dr. Bancroit, 
of Brisbane, discovered the mature female worm. Lewis succeeded 
in finding a portion of the male worm, minus its caudal extremity, 
which he describes in the Quarterly Journal of Microscopical Science, 
1879. 

The female worm has since been found by Dr. Manon at Amoy, 
China, and Dr. Silva, at Aranjo and Los Santos. Since then Dr. Ban- 
croft suggested, and Dr. Manson discovered, that the intermediary 
host of this worm was a peculiar form of mosquito (Culex), the 
female of which alone is provided with a proboscis, which permits of — 
the entrance of the embryos. He also noted that the number sucked 
by the mosquito was greater than existed in an equal quantity ot 
blood removed from the skin bya prick. The same fact has been found 
by the writer in Madras to be the case regarding bugs which had ied 
on the blood of patients which contained the embryos of Filaria. 

Dr. Mason in his work on Filaria sanguinis hominis, published by 
H. K. Lewis in 1883, describes graphically his experiments regarding 
the development of the embryos in the mosquito, and how the new 
worm gets into drinking water on the death of its host. 

The worm haying been swallowed from drinking water appears to 
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uke its way to the lymphatic system, where both males and females 
vide and conjugate; numerous embryos are the result; and these 
aear to travel from the lymphatic system, where they are constantly 
find, into the blood stream, where they are as a rule only: seen at 
nht or during rest; this is known as “ filaria periodicity.”’ 

_An interesting ssooeniicent was made, in which a patient whose 
biod had been proved to contain embryos discoverable only at night 
hi| his habits changed, and was kept awake at night and allowed to 
s}yp during the day. The mov ements of the embryos were found to 
hh echanged with this alteration 1 in the habits of the patient, and they 
ce only remarked in the blood during the daytime, and not at 
njht. These experiments were repeated and confirmed by different 
lervers. 

‘The most favourable time for finding the embryos is between 6 p.m. 
al. 6 am., the maximum number being generally observed about 
might: this Manson first pointed out. Observations in the Madras 
seral Hospital and elsewhere have confirmed the fact. 
‘Mr. Mortimer Granville has advanced a theory that this periodicity 
iglue to the conditions of the circulation and chyle currents that 
agompany sleep. 

‘Manson’s idea is that these embryos block up the capillaries or 
su\ller lymphatics, and that this causes obstruction in the stream, 
w) ch is followed by rupture, leading in some cases toa flow of lymph, 
ef:sions of lymph, hypertrophy, and occasionally hemorrhages. 

The presence of the embryos has been demonstrated in many of the 
vases which have been already enumerated, but in many cases of 
bhantiasis, especially those met with in India, it is often quite 
imossible to discover a single embryo, so that it is not yet clearly 


'This short sketch of what has been worked out regarding the con- 
ion of this nematoid worm and certain diseases has been drawn 
‘with the view of introducing the drawings of portions of the 
it male and female Filaria to the notice of the members of the 
demy.. 

These drawings, which were kindly prepared for me by Professor 
|. Bourne, of the Madras Presidency College, from Filaria, which 
wie found actively wriggling in lymph, on the cut surface of 
a 2rotal elephantoid tumour, which was removed by me froma 
nave Christian cook, on March 24th, 1888. He was a fairly 
nérished man of intemperate habits, aged forty-seven years, who 
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had resided in a part of Madras most of his life in which elephantiasis 
was very common amongst his poorer neighbours. He enjoyed fair 
health until about ten years before the operation, when he was first 
attacked with periodic fever, attended with swelling of the scrotum. 
These attacks occurred monthly for about two years, and the scrotum 
became enlarged to the size it was at the time of operation, or about 
that of a large cocoanut; it was rough, thickened, and covered with 
small nodules, which occasionally exuded a sticky fluid. His blood 
was examined under the microscope for embryos, and two were found. 
He made a good recovery after the operation. 

As already stated, these two worms were found wriggling to- 
gether in the lymph on the cut surface of the tumour. Surgeon J. 
Smyth, M.B., Professor of Pathology, Madras Medical College, kindly 
mounted them for me, but unfortunately bent the male worm in the 
process, on account of its great tendency to coil—a fact also noted by 
the late Professor Lewis in the portion he found. 

The following is Professor Bourne’s description of the specimen 
which he kindly furnished me :— 


SprcimeEn I. 


This is the cephalic extremity of a female, Pl. xrv. (fig. 1). The 
body is capillary, smooth, nearly uniform in thickness. The mouth 
is simple and circular, and the head is devoid of papille. In 
many members of the genus of Filaria the head presents six oral 
papille. The vaginal aperture (fig. 1, g. p.) is placed immediately 
behind the pharynx; the whole vagina in this specimen is everted or 
simply protruded: it is difficult to say which. Dr. Smyth informs me 
that this protrusion took place during mounting. In Cobbold’s figure 
the vagina is not protruded, and I think that, very probably, the pro- 
trusion may take place during life. There is a curious structure pro- 
jecting (fig. 1, x.) from the side of the body ; it is impossible to make 
out the exact relations of this structure, or to determine definitely its 
nature ; I am inclined to think it is due to some injury. 


Specimen II. 


This is of great interest, as it belongs to a male, and ex- 
hibits the caudal extremity, which has never been described (figs. 
2, 3, 4). The specimen measures about one and a-quarter inches 
in length. It is thinner than the female worm, and exhibited, 
while living, a great tendency to coil. Testicular structures are 


Pileare Alyy 
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‘visible in various places; it is difficult to be sure of the exact position 
‘of the anus; it appears to be sub-terminal. Immediately 1 in front of 
the anus are a pair of spicula; these are shown in fig. 2, 8., in their 
normal position ; as a matter of fact only one remains 7m se¢u in the 
specimen ; the other has been displaced in the mounting. The single 
spicule remaining 7 se¢u is shown in fig. 3. The proximal extremity 
‘is broad, while the distal extremity is capillary, but, while om setu, the 
‘spicula is bent upon itself, as shown in the figure. That this is 
the actual arrangement is shown by the appearance of the spicule 
‘which has been displaced (fig. 4), as it has become straightened out. 
Whether the spicules ever become straightened out during life it is 
‘impossible to say, probably not, but the arrangement is peculiar, and, 
as far as I am able to tell from the literature at command, unlike that 
obtaining in the spicula of any other nematoid. 

It is, however, dangerous to formulate specific characters upon the 
2xamination of a single specimen, especially when that has been 
somewhat injured. ‘The microscopical specimens and these drawings 
were exhibited before a meeting of the South Indian Branch of the 
British Medical Association in Madras, in June, 1888, and before the 
‘Pathological Section of the British Medical Association at Glasgow, 
ja August, 1888. 


DESCRIPTION OF PLATE XIV. 


i) 
| 
. FILARIA SANGUINIS HOMINIS. Drawn By Professor A. G. Bourns. 
i 


‘ig. 1.—Anterior portion of female :— 


m. mouth ; ph. pharynx; g.p. genital aperture ; x. enigmatic body; 
a. broken extremity. 


ig. 2.—Posterior portion of male :— 
| a. Broken extremity ; f. testicular products showing through the 
| cuticle; 5. caudal extremity (? anus); s. spicula. 
‘ig. 3.—Caudal region of same specimen—one of the spicula is drawn i si¢e :— 
a. The free extremity. 
fig. 4.—The other spiculum from the same specimen which became dislodged 
during manipulation :— 

a. The portion which becomes the free extremity when the spicule is 

im situ. 

R.I.A. PROC., SER, III., VOL. I. Q 


| r 206 


XXII. 


ON AN IRISH CROZIER, WITH EARLY METAL CROOK, 
PROBABLY THE MISSING ‘ CROZIER OF ST. CIARAN,” 
OF CLONMACNOISE. By W. FRAZER, F.R.C.S.1.; Member 
of Council, Royal Irish Academy ; and of the Royal Historical 
and Archeological Association of Ireland. 


[Read May 13, 1889.] 


Dvurine a brief visit to London in the summer of last year I was 
offered for purchase the curved handle and decorated upper portion 
of the staff of an Irish baculus, or crozier, attached to a piece of wood 
of short size, measuring altogether twelve inches in length; the wood 
itself appears to be a piece of yew. It is needless to say it passed 
into my possession. 

I was desirous, if possible, to ascertain some facts about its previous 
history, and, above all, how it came into the hands of the people who 
sold it to me; they asserted it had been in their keeping for many 
years, and was brought by their family originally from Ireland, but 
its immediate owners were either ignorant how it was obtained, nor 


would they give the slightest information even as to the district 


whence they came. They were of Irish race and name, and said they 
had been long settled in England. All my efforts failing to obtam 
further information, I had to content myself with bringing back te 
this country an example, hitherto unknown, of high-class Irish art— 
true ‘‘Opus Hibernicum,”’ consisting of a basis of bronze, inlaid 
with flat strips of silver, bright-red copper, and darker-coloured 
niello, dispersed in flowing and characteristic patterns and inter- 
lacings, and having on the knop, or broad ring, jewel-holes, from 
which the gems or enamels that once filled them had long since 
disappeared. ‘These jewel-holes and other prominent parts of the 
baculus were ornamented with gold, of which distinct traces are 
still perceptible. 

This crozier is composed of two portions, altogether distinct from 
each other, of about equal lengths, the head-piece, or crook, whick 
is much older, and has no trace of decoration by inlaying, merely 
consisting of a pale bronze sheath or cover, the handle once afiixed 


to a primitive wooden pastoral staff. 
Joined to this is a highly ornamented 
vertical piece, and separate knop, or 
‘circular flat ring. These differ from 
lthe crook in their metal work, and 
‘their fabrication displays high-class 
artistic skill and elaborate interlac- 
ings. Itis for these portions alone 
we can claim a distinctive Irish 
origin. 

_ Lam indebted to T. H. Longfield, 
‘Esq., F.s.a., for the accompanying 
accurate full-sized drawings of this 
srozier : the smaller figure represents 


) 


io 


Ae Mire aa bi uy 
DUNC ht, re 


ts front at p, which completes the 


‘etails of the ornamentation. The 
rhite pattern is composed of inlaid 
libbons of silver; the dark lines are 
a niello; and, where the inlaying 
as been either lost or removed, is 
jnown by wavy lines. 

| It is difficult, without further in- 
ormation, to determine more than 
\pproximately the age to which the 
rook should be assigned ; it may be 
vo hundred, possibly three hundred, 
‘ears older than the inlaid portions 
? the staff, which, from the peculiar 
vyle of its decoration, can be referred, 
ith much certainty, to the earlier 
art of the twelfth century, for it 
| splays a close resemblance, in every 
aspect, to one of the most beautiful 
the croziers of Ireland contained 
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in the Academy’s Museum—the great pastoral or processional staff of 
the Abbots of Clonmacnoise. 

When we institute a close comparison between the decorations of 
inlaid silver, in narrow strips, and of niello, displayed on both these 
croziers, we find that alike in material, in their peculiar designs of 
flowing and interlacing curves, and in the mode of manipulation 
practised, both are referable to the best age of Irish art; and there is 
such intimate relationship in their fabrications, that we can readily 
fancy the same workshop produced them—nay, it appears quite pro- 
bable they owe their fabrication to the same skilful workman’s 
fingers, the patterns being designed by one artist-——-an opinion con- 
firmed by their showing certain material coincidences otherwise 
difficult of explanation. 

One of these points of similarity, though of minor importance, 
is that Irish croziers often have an elevated narrow ridge prolonged 
along the vertical portion of the crook. In that of Clonmacnoise this 
ridge consists of a series of figures, which at first sight might be com- 
pared to a number of hounds chasing each other; yet it may be, as 
suggested to me, a representation of interlaced and twining stems 
of some tree. In my example the ridge once present has been lost or 
destroyed, but the fissure remains to which it was attached. Now m 
the Clonmacnoise crozier (a feature of much importance, as showing 
mutual resemblance and relationship) this ridge springs from the 
upper part of a projecting support, which appears intended to repre- 
sent the head of a ram, at least such is the best conjecture I am able 
to offer ; and an adentically sumilar figure occupies a similar position in 
my crozier ; from it the fissure extends upwards alike along the middle 
of both the new decorated staff and the older crozier-head, but whether 
the ridge formerly reached so far as the latter is problematical—pro- 
bably it did not—it may have terminated about the bend of the handle. 
This ram’s head, if it be such, springs from a decorated flat ring, 
which terminates, and bounds the vertical part of the staff inferiorly; 
and in front of it, opposite the head, is another much smaller and less 
prominent ornamentation. Both this and the ring itself, as well as 
the head, were once gilt, and, in several respects, resemble the cor- 
responding parts of the Clonmacnoise crozier. It was observing these 
coincidences that induced me to institute inquiries as to a possible 
connexion between the monastery of Clonmacnoise and my new 
discovery, and with other circumstances, yet to be mentioned, led to 
deductions appearing to have a certain support from early Irish 
annals, which I shall proceed to mention. 
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A summary of the views entertained by me would appear more 
appropriate if placed at the termination of my remarks, after stating 
fully the reasons which induce me to form my opinions; still to enable 
‘me to present, with greater distinctness, the drift of these observa- 


tions to this Academy, I venture to say I regard this comparatively 
-undecorated bronze crook as an object of exceptional antiquity 
amongst our Irish croziers; it appears to be the primitive termina- 
tion for a wooden baculus, or walking-stick (such as all the earlier 
roziers were), and, therefore, of peculiar interest to students of 
arly Irish Church history. Possibly it was a gift from foreign 
ands to some celebrated Irish Culdee bishop, or wandering mission- 
ary, perhaps brought back by him on his return from pilgrimage 
‘abroad after seeking for instruction and episcopal ordination—no 
uncommon practice for Irish clerics in the primitive times, for the 
possession of such a staff would in itself afford an indubitable testi- 
mony of his ecclesiastical position. After the death of its first pos- 
sessor it would, in the usual course of events, pass into the stage of 
a cherished relic, and be preserved with veneration in the church to 
which he belonged, and around it legends would collect concerning the 
zreat and venerable saint ; perhaps in the course of years his humbler 
aame was forgotten, and the staff ascribed to some greater, more 
.earned, and better-remembered cleric. In this instance it would 
appear as if such was the course of events: the crook of the old bishop 
became in time the relic of the patron saint ; and when a great staff 
was subsequently being made for the monastery, both were decorated 
a the same manner; and further, certain distinctive features of the 
ancient ornamentation were reproduced on the later work. It must 
aave been a highly-prized relic to be thus ornamented with the 
uighest style of art the age was capable of producing. 

I have ventured, in these statements, to claim that this old crozier 
was regarded as an object of special veneration, and formed one of the 
)orincipal treasures of Clonmacnoise. Can I bring forward any proof 
‘rom history that a relic of the description I assume this to be ever 
| sxisted in that monastery? I believe I can. If we consult Lord 

‘Dunraven’s classic work on Early Irish Architecture (vol. ii., p. 99), 
ive find the following statement :—‘“‘ Beautiful specimens of the 
 ewellers’ and goldsmiths’ art have from time to time been found 
no Clonmacnoise, and are preserved in the Museum of the Royal 
‘rish Academy and in the Petrie collection, now deposited there, 
/ ll showing the same high skill, and true feeling for art, that charac- 
verized the sculpture and architecture of this district from the latter 
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part of the ninth to the twelfth century, but many have, we fear, 
been lost.”’ Dr. Petrie, writing in the year 1821, says :—‘‘ Some 
thirty years ago the tomb of St. Ciaran was searched in the expectation 
of finding treasure, when a rosary of brass wire was discovered, a 
hollow ball of the same material, which opened, a chalice and wine 
vessel for the altar, and the ‘Crozier of St. Ciaran,’ were also found. 
These curious relics fell into ignorant hands, and were probably 
deemed unworthy of preservation, but there is reason to believe that 
the last-mentioned relic, the ‘ Crozier of St. Ciaran,’ still exists.’’ Then 
follows a few words that are evidently erroneous :—“‘ It was exhibited 
to the Society of Antiquaries about the year 1760,” with a reference 
to Gough’s Camden, which I have searched to no purpose; but if a 
crozier was discovered thirty years before the alleged date of 1821, it 
is obvious that it never could have been shown in 1760. 

This discovery of a crozier and other relics, enumerated by Petrie, 
within the precincts of Clonmacnoise, appears a reliable fact, for he 
was careful in his assertions, and, no doubt, had sufficient information 
to warrant his statement. That they were discovered concealed in an 
old tomb, and even in that ascribed to St. Ciaran, may be equally 
true, but the enumeration of the objects thus found bears intrinsic 
evidence of the concealment of relics and altar furniture, a genuine 
‘* Cache” at some time of trouble; and beyond any question, such a 
miscellaneous gathering was never buried with the saint’s body at the 
time of his interment. Now I am disposed, after careful investiga-_ 
tion, to believe this is the missing crozier—nay, more, that its older 
portion was accepted and revered as a genuine relic of St. Ciaran 
at the time that the great processional crozier was being made; and 
as I have already ventured to state, I consider it was at that time 
specially decorated by the addition of its ornamental and jewelled 
staff by the workmen employed in making the latter. 

I have already pointed out how these croziers resemble each 
other in their decoration, and especially in the rams’ heads, rings 
of metal, and attached little ornaments found alike on both. I will 
now proceed to demonstrate how certain conspicuous features in the 
early relic were utilized and imitated in the production of the handle 
or crook portion of the Clonmacnoise staff itself. | 

In support of my views, I would direct attention to the projecting 
representation, in metal, of a bishop’s head, on the anterior portion of 
my baculus, where it forms a prominent and rather exceptional decora- 
tion. The head is covered with a mitre of early shape, and on the 
plane surface of the staff, underneath the head, are deeply-incised lines, 
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delineating the chest and body of the bishop in full canonicals, having 
one hand raised in the attitude of benediction, with outstretched 
thumb and two fore- fingers, and bearing on his left side a short cross. 
This figure is about three-quarter length, ending abruptly. The 
accompanying sketches of the crozier top and its ornamentation I 
owe to Thomas Drew, Hsq., B.H.a. 

_ If we now proceed to examine the crook made for the crozier 
pf Clonmacnoise, whilst it belongs to a much more advanced state of 
art workmanship, and is of considerably later date, we still find 
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nployed, as a leading decoration, a head projecting from the front of 
1e staff. But it is not the head of a bishop; it is intended either to 
present a monk, or is a bearded image of the Saviour. Underneath 
iis the artist has placed a small and perfect figure, in relief, of a 
‘eric, which we at once recognize bears certain resemblance to the 
orlier and ruder representation. It is the full-length figure of a 
itred Abbot ; in this also the hand is raised in benediction, and there 


_ displayed a crozier, not a cross, with inturned crook, significant 
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of his rank in the Church. The artist was sufficiently educated to 
perceive that a projecting head was not suitably placed over a flat 
incised representation of the body, so he got over the difficulty by 
still employing a similar head, simply for ornament, distinct, and 
altogether detached from the ecclesiastical figure ; and underneath this, 
on the front of the crozier, and appropriated to the purpose for which 
it was intended, is a well-designed representation of a mitred Abbot, 
in full costume, and executed in good relief; thus, in all respects, 
maintaining the principal features of the 
older bishop’s crook, and adopting its pecu- 
liar design, with such artistic modifications 
as were requisite for the newer pastoral 
staff. 

The sides and under surface of the 
older crook are enriched with chased pat- 
terns, which are best understood by refe- 
rence to the illustrations. I cannot find 
any sufficient analogy between these pat- 
terns and work of admitted Irish origin 
to connect them in a satisfactory manner ; 
they are dissimilar to all such designs so far 
as my observations reach, and I am disposed 
to believe that they were originally pro- 
duced on the Continent. This is, of course, - 
mere conjecture, and the solution of this 
problem would require more definite in- 
formation about early European croziers, 
especially those of Southern Gaul and Lom- 
bardy, than I am in possession of. All the 
results which I have arrived at would in- 
duce me to look to these central European 
districts as the source whence it was obtained. The importation of 
croziers for the use of Irish bishops in later times was not uncommon, 
and we possess some in the Museum of the Academy that are decorated 
with Limoges enamelling. 

Clonmacnoise, on the banks of the Shannon, obtained a wide- 
spread reputation alike as a great centre of education and of religious 
training. According to the ‘“‘Chronicon Scotorum,” it was origi- 
nally founded by St. Ciaran, ‘‘the Great, the Carpenter’s Son,” who 
died a.p. 544, at the early age of thirty-three years, soon after he 
had commenced its erection, in which he was assisted by King 
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' Diarmaid Mac Corbhaill, who is recorded as having, with his own 
hands, aided in building the little church of stone and rude cell 

which was situated close to it. The date ascribed to St. Ciaran 
appears too early for this crozier, although in later times it bore 
his name. The reputation which Clonmacnoise attached to itself 
ywas of gradual growth until the latter part of the eighth century, 
when the fame of one of its principal teachers, Colcu, was such that 
it reached even to the court of Carloman, where Alcuin at that time 
was residing with the king. The letter written by Alcuin to Colcu 
4s historic; with it he sent presents of oil and money, and also 
special gifts for the anchorites connected with the church. Colcu 
Jied a.p. 789, probably not far from the time when this crozier was 
orought to Ireland. 
_ At all events we find the crozier of St. Ciaran enumerated as 
me of the treasured relics that Clonmacnoise possessed in the year 
..D. 930. Passing into the custody of St. Ciaran’s successors, it 
would naturally, in the course of time, become associated with the 
same of the founder, and, as such, come to be considered an undoubted 
elic of the saint. When the succession of Culdee bishops and ancho- 
‘ites disappeared, and been replaced by monks, and an abbot bore 
‘ule in the great buildings of that monastery which had risen instead 
‘£ the primitive church and rude cell, a new crozier was required 
or processional purposes, and was eel made in the highest 
ityle of Irish art. This crozier, as I have endeavoured to point out, 
orrowed certain prominent and unusual features from the older 
attern with such modifications as the better education in art of the 
ze demanded, and the technical skill of the artist enabled him to 
itroduce. At the same time the possessors of the ancient relic 
osolved to decorate it in a similar manner to demonstrate the esteem 
ad veneration in which it was held by its custodians. Such an 
nount of toil and expense would never have been expended save on 
me object held in unusual reverence. 

I have thus endeavoured to trace the successive steps which have 
d me, in my investigations, to recognize in these croziers mutual 
yidences of a similar origin by comparing the details of their Ivish 
\corative twelfth-century work, and also the remarkable resemblances 
tween the older and later croziers in their ornamentation. These 
jsults were unforeseen and unexpected, and it was only after they 
ld forced themselves upon me that I took up the historic portion of 
jy inquiry. Mere chance reading of Lord Dunraven’s work gave me 
slue, which I endeavoured to follow out. 
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The altars of Clonmacnoise were plundered of a number of relies, 
enumerated by annalists, in a.p. 1129. Of these we have no further 
mention; but this crozier appears to have escaped. Perhaps its 
custodians concealed it at this time; at all events, it was conccaled 
during some period of sudden disturbance and trouble, and we have 
no record whatever, after the date a.p. 1129, of its restoration to the 
church to which it belonged. Re-discovered under an ancient tomb- 
stone, a fitting place for concealment, about the end of last century, 
by rude and ignorant persons, as Petrie says, ‘‘ who unaware of, or not 
appreciating, its importance, either as a work of art or early relic,” 
kept it concealed until, by fortunate chance, it was placed in my 
possession, and returned to its original birthplace—Iveland. 

Such are the opinions I have been induced to form after a careful 
study of this relic, and a comparison of it with the great crozier of 
Clonmacnoise—one of the chief ornaments of the Museum of the 
Royal Irish Academy. If regarded only as an example of early Irish 
art work, at its best period, I have become the possessor of an 
exceptionally valuable object; if it be, as I am led to believe, the 
long-missing and highly-venerated crozier of Ciaran, of Clonmac- 
noise, it will take high rank amongst the antiquities we prize as 
illustrative of the early ecclesiastical history of Ireland. 


NOTE ADDED IN THE PRESS. 


A few days since Mr. E. Johnston, of Grafton-street, who saw the 
erozier in London, at the Olympia Exhibition, with the person from 
whom I purchased it, informed me he stated 1t was found many yen 
ago at Clonmacnoise, thus confirming my investigation. 
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JN A POLISHED STONE IMPLEMENT OF NOVEL FORM, 
_ AND ITS PROBABLE USE. By W. FRAZER, F.R.C.S.L. 


[Read May 27, 1889.] 


‘CHE implement now exhibited, made of fine polished diorite, is of unique 
hape, so far as my observations extend, no similar specimen having 
‘allen under my notice in any Sal ceo museum. It was ob- 
ained by me in June, 1888. Its possessor stated it was discovered 
. few months before, together with a small bronze axe with orna- 
ented blade, and a fragment of the bronze shank of a pin, upon the 
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rmoval of a large block of stone near the ruins of Coolmore Castle, 
Iyween Rathvilly and Hackettstown, on the borders of Co. Carlow. 

_ In shape it is a flattened ovoid, 44 inches long, and about 14 inch 
fick, tapering at either end rather abruptly to blunt rounded edges, 
Is suited for cutting, and divided about its centre into broader and 


vrower segments, separated by oval hollows that indent the sides, 
| 
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each reaching nearly to the depth of an inch, and being three-quarters 
of an inch wide, so that its outline somewhat resembles that of the 
body of a violin. These lateral depressions are margined by elevated 
bands on the flattened sides, that measure close to one-half inch across, 
and increase the thickness of the stone at these points to nearly 
+inch. It is perforated from side to side by a narrow cylindrical 
aperture, drilled with remarkable accuracy, too small to hold a wooden 
handle, though well adapted for attaching the stone to a thong of 

hide or of cord. 
It is a model of skilful manipulation, and in beauty of outline not 


surpassed, if equalled, by any of our polished stone antiquities. The 
labour demanded to produce such symmetrical smooth surfaces, on hard 
basaltic stone, must have been great, and its execution would occupy 
much time. If we consider it an implement of warfare, intended to 
be thrown by the hand, its accurate balance, and the proportions of its 
parts, would render it a formidable missile, and it would be difficult 
to imagine any form of weapon better calculated to do mischief ma 
combat, if hurled by a well-trained hand. 

The character of the rock itself selected for its manufacture 1s 
noteworthy. Its basis is a dark dolerite, studded with minute stars 
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ind wavy lines, which produce a uniform mottled surface, in which 


! 


‘he black interspersed augitic crystals appear in groups in a dull 
white matrix. I submitted it to Mr. Heyland, of the Irish Geological 


Survey, who has special acquaintance with the minute microscopic 


_tructure of rocks, and he considers it an augitic dolerite, closely 


cesembling the N. W. basalt of Co. Antrim, found at Scaut Hill, 

}. 8. E. of Glenarm, his opinion being that the original rock eerice 
ras made is Irish and Ultonian; and further, he is not at present 
‘ware of any Continental rock of similar appearance. This connexion 


‘fits rock source with Ulster is of interest in relation to some of the 


2gends I must allude to in endeavouring to explain its probable use. 

| Ihave stated we have no specimens identical with this in shape in 
ur museums. We do possess a limited number of highly polished 
sone implements, and certain forms are described by Sir William 
Vilde in our Museum Catalogue, which he names ‘‘ Stone Battle- 
xes.”’ At first I was disposed to think this implement was related 
» the latter, but close investigation pointed out marked differences in 
aeir construction, and I found it necessary to seek for some satis- 
wetory solution of the difficulty by referring to the early annals of this 
ountry. Of course all these implements, made of polished hard stone, 
re to be considered as belonging to about the same period, and are of 
omparatively late date. It will therefore be well to refer to what is 
ready ascertained about the better known objects in a brief manner. 
| One of these axes is figured on p. 80, fig. 66, of our Museum Cata- 
gue. Sir W. Wilde considered it to be ‘‘one of the most beautiful 
-ecimens, both in design and execution, which has been found in the Bri- 
Ih Isles. It is composed of fine-grained hornblendic syenite.”’ Besides 
jis we have three or four other specimens, and in addition one partly 
‘oken in the Petrie collection, and another in the Museum of the 
hience and Art Department, Kildare-street. Our honorary member, 
Ir. Joseph Anderson, has informed me of certain examples contained 
the Museum of the Antiquaries of Scotland, some of which are 
scribed and figured in his ‘‘ Rynd Lectures on Scotland in Pagan 
'mes” (Bronze and Stone Age). 

All these implements are more or less ornamented with incised 
lies and raised bands, usually disposed along the borders of the 
Joad oval surfaces, more seldom worked also on the sides, and they 
> always perforated by a large circular aperture, sufficiently wide 
| receive a serviceable wooden handle, an important difference when 
‘otrasted with the small perforation in the specimen I exhibit. We 
‘a perceive that these wide openings were usually formed by drilling 
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from both surfaces, as the point of junction does not always correspond, 
and there is often left a ridge perceptible about midway, the borings 
diminishing in width towards the point of meeting. 

I leave altogether out of discussion those numerous examples 
of polished stone implements, resembling hammers and double- 
headed axes, with expanded terminations, so abundant on the Con- 
tinent, and of which a few examples are contained in our British 
collections, for the only polished weapons of stone bearing relation 
with mine are the ‘‘ battle-axes”’ of Sir W. Wilde. It must be borne 
in mind that all forms of polished stone, with artistic-shaped outlines 
and patterns on them, are of comparatively late age. They are found 
associated with urn burials, and the use of bronze implements (such 
as the celt found with this stone), and probably continued to be made 
until such time as iron weapons were coming into general use. In 
Mr. Anderson’s list of his specimens one was found made of polished 
ereenstone in a stone circle at Critchie, along with a series of inter- 
ments of Bronze Age; another, with a cremated interment, enclosed 
in an urn. 

When it became obvious that this new form of stone weapon 
could not be considered a battle-axe, I wished to ascertain whether 
any description contained in our early Irish records would throw 
light on its probable use. To those unacquainted with the Inish 
language, the Lectures of O’Curry on the ‘‘ Manners and Customs of 
the ancient Irish’’ are invaluable for such an investigation. He has 
treated at considerable length on these different kinds of weapons, 
and brought together from early manuscripts such descriptions as 
enable us to form tolerably correct opinions of their various forms. I 
believe if we refer to these poems that the accounts before us of a 
stone implement called the champion handstone, Leacan Laoich Muilidh 
and Lia Lamha Laich, will closely tally with this object. 

He says that all the evidence within his reach demonstrates “‘ that 
it was not an ordinary chance stone which a man can pick up any- 
where, but a stone of a particular shape, and to be used, not for 
chance or random shots, but for a precise aim, and for some important 
object’ (p. 278, vol. ii.). Its poetic description is that it is ‘‘a flat 
stone, a stone that will kill, a narrow stone, a thick thin stone, a 
choice weapon for success, a stone that will cut over well-secured 
shields, a stone that will spring over waves without stooping or 
curving.” It is ‘‘a valuable stone, a precious stone, an accurate 
stone.”” Again, in the ‘‘ Dinseanchas”’ we have the champion hand- 
stone of the hero Finn MacCumhail, and its history, related m 
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connexion with the origin of the name, Ath Liag Find, or the Ford 
|f Finn’s flat stone, now the Ford of Ballyleague at Lanesborough, 
nthe Shannon, above Athlone. 

_ Sideng, the daughter of Mongan of the Fairy Hills, came with a 
‘fiat stone” and chain of gold to Find, who gave them to his son 
‘isin. Find having used up all his weapons in the battle, snatched 
ae stone from Oisin, and killed three sons of Eochaidh Abrad-Ruaidh, 
‘od several others of his opponents. The stone fell into the ford, 
‘here it is to remain until some Sunday morning before the day of 
udgment, when a nymph is to thrust her foot through its golden 
nk and bring it to land. 

_ As O’Curry remarks, this legend is valuable, as it shows this 
one in use within historic times, and that it was considered a 
corthy present for achampion, and was perforated and suspended by 
chain and hook of gold. The context clearly shows that it was 
‘tached to something that enabled Fian to recover it after each cast, 
id slay with it many successive opponents. 

| There are other poetical descriptions in which the champion stone 
‘described as leaping like a snaky eel—‘‘ Coiling round the body of 
'e Druid Colptha in a battle fought about a.p. 270, and detaining 
m until his victor Ceanmhor cut off his head. Allowing for poetic 
ence, such would be the sudden coiling of a thong attached to a 
ome thrown with force, and reminds us somewhat of the mode in 
1ich an American lasso is still used. 

O’Curry, as in duty bound, tries to identify this hand-stone, and 

_considers it was one of our commonest implements, the stone celt ; 
+ these are far too numerous to answer the descriptions given of a 
thampion stone’’, which was from its value restricted to a few 
ole warriors of high rank, and used by them only on special occasions : 
sides, a perforated celt is still unknown, and would be a rarity 
weed. May I add, it is quite unfitted for use as a hand weapon, a 
ijectile, for which it would be even less suitable than any rounded 
ving-stone. Iam assured had O’Curry ever seen such an implement 
ajl exhibit he would have at once recognized and named it. 
It still remains to mention the approximate dates of the conflicts 
ere a champion stone was employed. The earliest appearance of 
sth a weapon in Irish poetry is in a description of the adventures of 
Cigal Clairingnech about B.c. 161, who kills an enchantress by 
twins it at her and striking her onthe head The story is related 
afength in vol. ii., p. 276, of O’Curry’s work. 

bout forty years later, in the reign of Eochaidh Feidhlech, who 


= 
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died B.c. 128, according to the chronology of the Four Masters, we 
have a poem of the rebellion of his three sons, who fought with their 
father at Ath Comair, near Drumcree, county Westmeath, bringing 
with them a band of followers collected in Ulster having champion 
stones. One of his sons, Lothar, hurled his weapon with a. straight 
unavoidable blow at his father, whom it struck on the chest; he fell 
down, throwing up black frothy blood, but was not killed. 

O’Curry remarks, with much sagacity, that as the army of the 
rebellious sons was probably composed of Ultonians, who are distinctly 
stated to have carried with them these champion stones, it is not too 
much to suppose they either belonged to some particular tribe, or else 
were natives of some particular district in which the use and manutfac- 
ture of these stone weapons was specially practised. 

Again, at a later epoch, a.p. 270, at the siege of Dromdamhghaire, 
in Munster, now Knocklow, in the 8.E. of county Limerick, it is again 
employed, and we have a Druidic legend of its mighty powers as a 
weapon. The story I have already alluded to about its use by Fiad 
Mac Cumhaill is contained in this legend. 

Last of all, about a.p. 400, in the reign of Niall of the Nine 
Hostages, we have an Irish prince, Kochaidh, killing a poet in his anger 
who stood reviling him upon the opposite bank of the river Slanéy. 
‘* He suddenly drew from his girdle a deve cwrad, ’’ a champion flat stone, 
which he threw and struck the poet on his head, killing him on the 
spot. After a duration of near 600 years, the champion stone vanishes 
from Irish history, the latest instance of its use recorded by O’ Curry 
being a.p. 400. Since that time 1400 years have passed, and this 1s, 
I believe, its first re-appearance in public. 

When I obtained it I knew nothing of its value or historical 
interest. I took it for a mere variety of the polished stone battle-axe, 
and it was only after repeated careful study of O’Curry’s records I ar- 
rived at the conclusion that it bore no relation with the latter class of 
weapons beyond both being formed from stone, ornamented with regular 
designs and highly polished ; probably also they belong to the same 
stage of civilization: in fine, I consider it to be the long-missing 
champion hand-stone of Irish legend and early history. 


In the Museum of the Academy, together with other interesting | 
remains, found by Mr. Conwell in cairns of the Lough Crew hills, | 
about twenty years since, is a round polished ball of basaltic stone, | 
similar in material to that now described; it is about the size of a — 
small orange. Mr. Conwell, from other circumstances, ascribed these | 


cairns to the Ultonian kings. 
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i REPORTS ON THE MAGNETIC OBSERVATIONS AT VA- 
| LENTIA. By PROFESSOR FITZGERALD, MA., F.R.S., 
F.T.C.D., and Mr. J. E. CULLUM, Metednologieal Observer at 
| Valentia. (Plate XV.) 

| 


[Read Arrit 8, 1889.] 
| 
1 \sout two years ago I applied for a grant towards the expense of 
| stablishing a magnetic observatory in Valentia to compare the changes 
o the magnetic elements there with those at other places. Valentia 
jas chosen for two reasons: firstly, because it was at a considerable 
; istance from other magnetic observatories; and secondly, because the 
neteorological observer there, Mr. Collin, had been trained at Kew 
la making magnetic observations, and was willing and most anxious to 
undertake them at Valentia. During the summer and autumn of 1887 
tr. Cullum erected a hut suitable for magnetic observations in the 
‘rounds of the meteorological observatory, and Trinity College lent some 
k their valuable magnetic instruments to equip it. In the accompany- 
‘g Report Mr. Cullum has described the hut, &c., and how the observa- 
cons have been conducted. Those of this at year must be considered 
| purely tentative. For instance, the axle and bearings of the dip 
‘rcle have had to be adjusted, and the needle of the declinometer has 
‘1d to be hardened and re-magnetized. From this year’s observations 
“uch experience has been gained, and we hope that after a few years’ 
servations it will be possible to decide whether it would be worth 
‘aile erecting permanent self-recording instruments at Valentia. If 
| y sensible differences exist between the changes of magnetic elements 
Kew and Valentia, it would be most important to record them sys- 
Jnatically, i in view of the hght that they may throw upon the theory 
‘these changes. It would be interesting to find out whether any of 
41> changes are simultaneous at Kew and Valentia, and, if not, at what 
lie they are propagated. All changes are not sialic for the 
sular diurnal variation must evidently be propagated at the rate of— 
olution of the earth. Such observations may throw light on the 
estion as to the extent to which the neighbourhood of the sea, with 
‘tides deforming the earth, affect the magnetic elements. It would 
R.I.A. PROC., SER. III., VOL. I. R 
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also be interesting to study the relation between magnetic storms and 
earth currents at Valentia, where the presence of one end of a trans- 
Atlantic cable must give special facilities for observing these latter. 
It would be of great interest to observe whether there were periods of 
alternation in these corresponding to the free period of oscillation of 
an electric charge on the earth, sun, or moon. These observations — 
would also help to decide to what extent the theory was justified that 
attributes many of the magnetic disturbances to electric currents in 
the upper regions of the atmosphere. 

In view of the great interest attaching to this work, I hope the 
Academy will advance the funds required to continue them. It will 
be seen from the account accompanying this report that we have already 
spent £12 19s. 6d. more than the grant made to us. In addition 
to this expenditure, we think it is necessary to purchase a chrono- 
meter. We also think it would be most desirable to erect a second 
smaller hut, in which a permanent declinometer should be erected, for 
the purpose of making observations during the occurrence of magnetic _ 
storms, so as if possible to identify particular waves of disturbance 
with ones recorded by the Kew magnetographs : such an identification, 
in even a few cases, would be of great interest, and might lead to very 
important results. We therefore ask for an additional grant of £40 in 
order to enable us to continue this work. 

In conclusion, I must express my appreciation of the great service 
Mr. Cullum is rendering to science in assisting this work, and my very 
sincere thanks for the very hearty way in which he has undertaken 
the whole of the labour connected with it, and for the care and ability 
with which he has conducted it. 


GrorcE Franots FirrzGeratp. 


Trinity Cottece, Dustin, 
March 25, 1889. 


On tHE ABSOLUTE VALUES OF TERRESTRIAL MAGNETISM OBSERVED AT 
VALENTIA DURING 1888. 


A small grant being obtained from the Royal Irish Academy for | 
the purpose of making observations in Ireland of terrestrial magnetism, | | 
Mr.J.E.Cullum, Superintendent of Valentia Observatory, who had pre- | 
viously been Magnetic Assistant at Kew Observatory, offered (subject | 
to the approval of the Meteorological Council) to make absolute mea- 
surements of declination, horizontal force, and dip at the observatory: | | 
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The Meteorological Council having very kindly granted the necessary 
permission, a wooden observing-house, fastened with copper nails, and 
felted roof, was erected in the observatory grounds within 20 yards of 
the sea, lat. 51° 54’ N., long. 10° 18’ W. The house is provided with 
‘two concrete pillars, firmly embedded in the earth, on which the 
‘instruments are supported. 
A unifilar by Jones, and a dip circle by Barrow, with 32 in. needles, 
' being available, were lent by Trinity College, together with a chrono- 
‘meter by Brockbank and Atkins, No. 879, hired for the purpose. The 
‘fittings of the collimator magnet having been altered to admit of it 
‘being used both for declination and force observations, it was sent to 
/Kew to have its constants and corrections determined. It was there 
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| ardened and re-magnetized, and on its return to Mr. Cullum he was 
ole to commence the series of observations in March last, the results 
‘which are appended. A reliable meridian mark being obtained on 
ne schoolhouse about two miles to the south-east of the observatory, 
\s orientation has been carefully determined by several series of Sun’s 
‘titudes, and the instrumental readings are referred to it to determine 
Ae magnetic variation. 

| The observatory is situated on the south sound forming the Island 
| Valentia, about 20 yds. from the shore, and 15 ft. above mean sea- 
R2 
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level. The soil is peat, over a stratum of clay and shale, there being 
no rocks in the immediate vicinity. 

Care has been taken, in erecting the observing-house, that it is 
sufficiently removed from any iron fittings likely to affect the results 
obtained, and nothing but copper and brass have been used in the 
fastenings and fittings. 

The observations have been made during the first and third weeks 
of each month; two complete sets of horizontal force measurements — 
on the first day, one before and the other after noon; one determina- 
tion of declination before noon, and one of dip after noon, on the 
second day; and the same again on the third day ; making four com- 
plete sets of observations, the mean of which has been taken for the 
month’s record. 

The instrument used in determining the horizontal force is the 
unifilar, which is in two parts. For the vibrations a mahogany box, 
with a suspension tube, is attached to the deflection apparatus. A 
tubular magnet, 10 cms. long by 1 cm. in diameter, of hardened steel, 
in one end of which is fitted a lens, and at the other end, which is at 
the chief focus of this lens, a plain glass engraved with a scale. This 
scale is observed by the aid of a small telescope; and the time of the 
passage of its centre across the wire of the telescope is observed by 
counting the beats of a chronometer. The magnet is suspended by 
two fibres of unspun silk from the top of the glass tube, about 30 cms. 
in length, and made to vibrate in the horizontal plane on either side 
of its position of rest. The square of the number of vibrations in a 
given time is a measure of the intensity of the horizontal component 
of the magnetic force of the arth, a centimetre of space, a gramme of 
mass, and a second of time, being the units employed. 

The vibrating magnet is dismounted from its suspension, and with 
the wooden box in which it is swung is removed from the apparatus. 
The instrument is fitted with a horizontal circle capable of rotation 
round its axis, which also carries a copper frame, acting as a damper 
when the magnet to be deflected is set in motion, and tends to bring 
it to rest. This magnet is also a hollow cylinder, but of smaller dimen- 
sions than the one previously described, and is provided with a mirror ~ 
placed vertical and normal to its axis. A telescope is screwed to the 
revolying base, and fitted with an ivory scale, the divisions of which 
are seen as reflected in the mirror of the magnet, and read by the tele- 
scope. A brass bar is fixed, its centre coinciding with the centre of 
the instrument, divided to centimetres, upon which the magnet pre- 
viously vibrated is placed, first at 30 cms. on either side, and then at 
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40 ems., the readings being taken on the circle when the magnetic 
axis of the deflecting magnet is at right angles to that of the suspended 
magnet, which is obtained by turning the circle in azimuth until the 
wire of the telescope cuts the centre division of the ivory scale. This 
is done first with the north end of the deflecting magnet to the east, 
and secondly to the west. Half the difference of the mean of the 
readings in the two positions is the angle of deflection required. By 
this process the ratio is obtained of the magnetic moment of the 
deflecting magnet to the Earth’s horizontal magnetic force; the latter 
being to the former as 1 to the sine of the angle of deflection multi- 
plied by half the cube of the distance employed. 

The dip circle has a horizontal circle for setting it in the magnetic 
meridian, and a vertical one for measuring the angles which the 
needles make with the horizon when in that position. There are two 
needles, the means of their readings being taken as the angle of incli- 
nation. They are made of flat, tempered steel, about 3} ins. long, 
pointed at the ends, having accurately-turned cylindrical axles at 
right angles to the plane of the needles. These axles rest on finely- 
polished agate knife edges. From the two elements, inclination and 
horizontal force, the vertical and total forces are calculated by means 
of the formule 


Vertical force = hor. force x by tan. of the dip. 
Total force = hor. force = cos. of the dip. 


Declination.—The same apparatus and magnet is used for this ob- 
servation as for the horizontal force measurement; the magnet being 
fitted with a double suspension to admit of its being reversed, in case 
the line of collimation of the hollow steel magnet does not coincide 
with its magnetic axis. The position of this is first determined by 
finding the zero of the scale by repeated reversals of the magnet on its 
suspension, and noting the division which the wire of the telescope 
cuts on each side of the centre. The magnet is brought to rest, and 
the instrument turned in azimuth, until the wire of the telescope 
occupies the position so determined, and the reading taken on the ho- 
rizontal circle. Another independent setting is made in this position 
when the magnet is reversed; but in this case, if the zero is found to 
be on the left of the centre division, it will now be on the same divi- 
sion on the right. A reading of this is taken on the circle and repeated, 
the means giving the readings obtained when the scale is erect and 
inverted. By this plan the difference between the axis of the tube 
and its magnetic axis is eliminated by taking the mean of the readings 
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in each position as the true position taken up by the magnet. The 
telescope is then directed to the mark on the schoolhouse already men- 
tioned (p. 223), whose true bearing has been carefully determined, and 
the reading taken on the circle. As the suspension fibres are liable 
to be affected by the hygrometric state of the air, and by that means 
torsion introduced into the thread, an experiment is made by putting 
in a known amount of twist, by turning the head of the suspension 
piece, and noting its effect on the scale. The magnet is afterwards 
dismounted, and in its place a plummet of equal weight is suspended, 
which is allowed to take up its position of rest. If any torsion is 
shown, a suitable correction is applied to the reading previously ob- 
tained. 

The values observed in the manner above described are given below 
for the months of March to December, 1888, together with those de- 
termined at Kew Observatory for the same time, the difference between 
them being shown. During the year several periods of disturbance 
have been registered by the self-recording instruments at Kew, notably 
in April, May, August, and October. 


DECLINATION. 

1888. Va. Kew. V.-K. 
Marchy) 2: 22) 301 18° 8’ + 4° 27 
Aprils su ein. 22 42 18 8 +4 34 
Miasyec tras 22 49 18 7 +4 42 
June> =e 22; 51 18 8 +4 43 
Ula os Sa DA LEG 18 8 | +4 42 
FOPAN Sy Be) ig 22 53 18.7 +4 46 
September, . 22) 55 1) 5 +4 80 
October, . . 22s ol 18 4 +4 47 
November, . 22) 02, 18 3 +4 49 
December, . 22 49 18 1 +4 48 
Mieanisa.: 3 22 49 18 6 +4 43 
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HORIZONTAL FORCE. (z) 


1888. Mag. Mom. Va. Kew. V.-K. 
Marehye .: 1028°4 0:1741 0°1811 — 0:0070 
Jigen ae A nie gages 1018-6 0:1741 0°1811 — 0°0070 
ANIL ease 1013°7 0°1742 0°1812 — 0°0070 
Jeane gy) 3) 1009°1 0°1743 0°1812 — 0°0069 
Sule . 1001°3 0:1744 0°1811 — 0°0067 
AMICUS; 02 995°8 0°1742 0°1811 — 0:0069 
September, . 992-1 0°1740 0°1810 — 0°0070 
October, . . 985°8 0°1742 0°1811 — 0°0069 
November, . 981°7 00-1742 | 0°1812 — 0°0070 
December, . 976°5 0:17438 0°1811 — 0°0068 
Means, ..-. een eties 0°1742 0°1811 — 0:0069 

DIP. (6) 

1888. Neen 1888. Nesaicoen 
Marchie)s .. 68° 46’ ANUS, 68° 45’ 
Anja e eae 68 47 September, . 68 45 
Jule Seo 68 43 October, .. 68 48 
June, . aah 68 44 November, . 68 48 
SRW; wan v= 68 43 ‘|| December, . 68 41 


Mean, 2) 25 2 668r4 5" 


\ 
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VERTICAL FORCE. TOTAL FORCE. 
2 tan @. gene 
cos @ ; 
1888. Win: Kew. We cake Va. | Kew. | Va- K, 


March, 0:4481 0°4397 | + 0°0084 0°4807 0°4755 


oe 
April, . 0°4485 0°4392 | + 0°0093 0°4811 0°4751 | + 0:0060 
May, . 0°4471 0°4899 | + 0:0072 0°4799 0°4758 | + 0:0041 
June, . 0°4477 0°4389 | + 0°0088 0°4804 0°4749 at 0°0055 
July, . 0°4477 0°4390 | + 0:0087 0°4804 0°4749 | + 0°0055 
Aug., . 0°4478 0°4393 | + 0°0085 0°4805 0°4752 | + 0:0053 
Sept.,. 0°4474 0-4390 | + 0°0084 0°4800 0°4748 | + 0°0052 
Octra. 0:4491 0°4389 | + 0:0102 0°4817 0°4748 | + 0:0069 
Nov... 0°4489 0°4390 | + 0°0099 0°4816 0:4749 | + 0:0067 
Dees. 0°4468 0°4388 | + 0:0080 0°4796 04747 | + 0:0049 
Means, 0°4479 0-4392 | + 0:0087 0°4806 0°4750 | + 0°0056 


In Plate XV. will be found the plotted curves embodying these 
Tables. From the large amounts of variations it is evident that more 
observations are required before any satisfactory deductions can be 
made from’ them. | 


Eee 


XXV. 


ON THE DIRECTIONS OF THE LINES OF JOINTING 
OBSERVABLE IN THE ROCKS IN THE NEIGHBOUR- 
HOOD OF THE BAY OF DUBLIN, AND THEIR RELA- 
TIONS WITH ADJACENT COAST LINES. By J. P. 
O'REILLY, C.E., Professor of pater and Mineralogy, Royal 
College of Sees, Dublin. 


[Read January 28, 1889. ] 


Parr III. 


Jormntincs of Bray Hrap anp Nerenpourtne District. 


At the meetings of February 28, 1880, and January 28, 1884, I 
submitted to the Royal Irish Academy two Papers on the Directions 
of the Main Lines of Jointing in the neighbourhood of the Bay of 
Dublin, and their Relations with the Adjacent Coast Lines, which 
have already appeared in the Academy’s Proceedings.' My purpose 
was to bear out, by actual determinations, the proposition advanced in 
a previous memoir, that coast lines, in so far as regards their general 
directions, are closely related to the dominating jointings of the rock 
systems constituting these coast lines, or, in other words, that any 
given coast-line direction is made up of one or more principal direc- 
tions observable in the jointing predominant at or near the coast con- 
sidered. In these two Papers the directions recorded were mainly 
taken from the north side of the bay, and localities lying along the 
coast, so far as Skerries, and from the south side, so far as Killiney. 
The well-marked characters of Bray Head and the neighbouring moun- 
tains suggested these localities as fields of observation, and during the 
summers of 1886 and 1887 I was able to make a series of determina- 
tions of directions of jointing and of bedding, as well as of such other 
characteristics as seemed to bear upon the object of my research. 
These results I have grouped, as in the two previous Papers, so as 
to render them more directly comparable therewith, adopting with 


that view the same method of arrangement, that is: a detailed descrip- 


tion of the observed jointings and directions is first given with refe- 
rence to the localities whereat observed. 


1 Vide these Proceedings, Ser. 11., Vol. iv., Science, p. 116. 
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These results are then grouped so as to give mean east and west 
directions of jointing, and, in this Paper, also of bedding; and lastly, 
these directions are discussed as regards their relations with the ad- 
jacent coast lines or other principal lines of direction manifest in the 
district. 

In order to show how far the observations detailed in this series 
accord with those given in the two Papers already published, they have 
been grouped comparatively in a special Table (facing p. 256) which 
summarizes, as it were, the whole of the three sets of the observations 
made. From the examination of the figures thus presented in this 
Table, it will be seen that but one new system of jointing has been 
added to those already determined—that, deducting the 78 directions 
of strikes of beds recorded in the present Paper, there remains a total 
number of observed jointings amounting to 678, which have been re- 
duced to 20 mean directions west of true north, and 17 directions east 
of true north, or altogether to 37 directions. 

It may be further inferred, that were all the jointings and lines of 
fissuring of Ireland observed and tabulated, as has been done for the 
districts studied in these Papers, they would be, in all probability, 
reducible, however numerous, to a relatively small number of mean 
east and west of true north directions, more or less frequent and pro- 
minent according to the localities and the varying physical and geolo- 
gical conditions of their structure. From such a mass of observations 
mean values for the different systems of directions could be arrived at 
of relatively great accuracy, and certainly closer than those recorded 
in the Memoirs of the Geological Survey, wherein for the most part 
they are given with values approximate to about 5° only, and without 
any data as to how they were obtained—whether with the aid of the 
magnetic compass, and, if so, what allowance was made for magnetic 
variation in the locality considered, at the time of observation. 

That the various systems of jointing existing in the country are 
reducible to definite systems, having not only fixed directions, but 
also marked characteristics, is one of the consequences which I con- 
sider is deducible from the results recorded in these Papers. The 
scientific importance and significance to be assigned to them would be 
proportional to the degree of their relationship with the physical and 
geological structure of the country, and, consequently, to the agencies 
haying brought about that present structure. Dislocations have been 
a main cause of change, and the centres or points from which the 
forces acted having given rise to these dislocations, are fairly of the 
domain of scientific inquiry. In order to ascertain with some ap- 
proach to accuracy the positions of these centres, it is necessary to 
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determine with care, and systematically, the various directions of 
jointings and dislocation manifest on the surface of the country. 
Were this done, then, taking for granted that the greater number, at 
least, of the principal lines of fissuring and jointing may be ascribed to 
seismic action, and that they resulted from more or less violent and 


repeated seismic undulations, proceeding from either volcanic or seismic 


centres, the positions of these would lie on lines normal to the lines or 
systems of fissuring and jointing, that is, on the directions of the un- 
dulations, and would, to a certain extent, be further defined by the 
dips of the observed joints or fissures. Moreover, some idea or esti- 
mate of the intensities of the earthquakes might be considered as being 
furnished by the characteristics of the observed jointings or fissurings, 
and in this way the relative importance of the centres of action be defined. 
Nor is it only from the point of view of geological structure that the 
precise determination of the various systems of jointing of a country 
and their related centres of action are of importance. For the study 
of terrestrial magnetism such determinations would seem to be of still 
greater scientific interest, since, in a.very remarkable study of the 
Phenomena of Terrestrial Magnetism, by Dr. Edmund Neumann (De 
Erscheinungen des EHrdmagnetismus in threr Abhdngighert vom Bau der 
Hrde, Stuttgard, 1887), he shows, by a map of Japan, on which he has 
laid down the directions of its isogonic lines of magnetism, the inti- 
mate relation apparent between the great lines of fissuring of that 
island and the magnetic variations which he had therein observed. 
Indeed, the main object of his Paper is to bring out distinctly this 
remarkable connexion. He says, p. 19, ‘‘The isogone of 5° W. cor- 
responds in its general course with a line of structure. (Die Isogone 
von 5° W. fallt in ihrem allegemeine Verlauf mit einer tektonischen 
Linie zusammen.) This,” he adds, ‘‘is a result of the very highest 
importance. We may say,’’ he adds, ‘that the entire mountain chain 
describes at the points where occurs the ‘fossa magna’—a crack or 
bend—the isogones corresponding to this crack or bend””—( Wir konnen 
sagen, das ganze Gebirge, beschreibe, dort wo die fossa magna liegt, 
eine knickung ; die isogonen machen diese knickung mit.)! It would, 


1 In the same page he thus describes the fossa magna:—Ich glaube jetzt wie 
vormals behaupten zu durfen, dass die fossa magna eine Spalte, eine Zerreissung 
darstellt, keimen Jungendlicben Kinbruch eine Spalt sogar, die von hohem Alter 
ist wenn auch jtinger als die longitudinale Hauptbruch des ganzein Gebirges. 

‘‘T think I may assert now as formerly that the ‘fossa magna’ represents a 
great joint or fracture—no mere recent break, but rather, indeed, a joint which is 
of great age, even though more recent than the longitudinal main fault of the entire 


mountain.’’ 
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therefore, not be excessive to pretend that a magnetic survey of 
the country, or, indeed, of any other, should, to a certain extent, 
be brought into relation with the main lines of faulting, and that, 
consequently, a correct determination of these and their proper co- 
ordination should precede, and, as it were, mark out the ground for 
such a survey. 

Assuming, as has already been advanced, that there is a direct 
relation between the systems of lines of dislocation of this country 
and the centres of seismic disturbance whence proceed the undula- 
tions or shocks which gave rise to them, it may be of interest to 
examine, from the data collected in the summaries accompanying this 
Paper, some very suggestive indications which they present. 

Thus, it may be remarked, that for the district observed north and 
south of Dublin Bay and surrounding country the systems of west 
jointings—(I.) 14° 389’ W., (II.) 20° 8’ W., and (IV.) 28° 33’ W. sub- 
tend Iceland to the north, while their prolongations to the south cut 
the Pyrenees in those points of the chain the most frequently shaken 
by earthquakes in modern times, that is, the portion of the chain which 
lies between Foix and San Sebastian, of which the Pic du Midi would 
be about the centre. Assuming that the centres of seismic action hav- 
ing given rise to these dislocations should lie on normals to these direc- . 
tions, they should be found either to the east or to the west of these, 
and therefore in the direction of the Atlantic or of Great Britain; as, 
moreover, the dips of these west jointings are for the most part nearly 
vertical, it might be inferred that the source of action is proximate, 
and probably to the eastward, and in the channel, or connected with 
the seismic centres of Great Britain. | 

Taking another direction, that of N. 64° 16’ E., it may be observed 
that it represents distinctly the direction of the southern coast line of 
Ireland, to which occur parallels at different intervals to the northward. 
Examining these, as laid down on a map of Europe, such as that of 
Stanford (and noting that the direction already cited, N. 28° 33’ W., 
is nearly normal to it, and cuts Iceland between Rejkiavik and Hecla), 
it will be observed that this southern coast line of Ireland direction 
being produced crosses Great Britain and Denmark, and touches the 
southern part of Scandinavia near Christianstadt, running thus nearly 
parallel to the coast line of Holland and North Germany, between the 
Texel and the Gulf of Dantzic, while a parallel to it, running along 
the north coast of Antrim, intersects the south point of Norway, and 
runs parallel to the south coast of the Gulf of Finland, so noted for 
the disturbances which the magnetic needle there undergoes. Now, 
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assuming that these lines are parallel lines of dislocation and disturb- 
ance, the centre from which this proceeded should be looked for to the 
north or south of the direction in question; and as the dips are rela- 
tively high for the more marked jointings, it may be inferred that the 
centre was relatively proximate, and, in all probability, in the sea near 


the coast; but it might be that the seismic undulations proceeded from 


Iceland (lying on the normal to the direction in question), and from 
the neighbourhood of Hecla, this normal being in fact one of the joint 
systems observed and recorded in 1880 (N. 25° 52’ W.). This would 
not be, as an assumption, either improbable or excessive, since it has 
been shown by Professor Judd that ‘‘ Antrim, the inner Hebrides, the 
Faroe Islands, and Iceland, were, during the tertiary period, included 
in the same petrographical province,” and that ‘‘ this province was of 
vast extent.’”? (See Judd, on the Gabbros, Dolerites, and Basalts of 
Tertiary Age in Scotland and Ireland, Quarterly Journal of the Geolo- 
gveal Society, vol. xlu., p. 58.) It is quite true, also, that arguing 
on the same grounds, the Carlingford district, which, according to the 
same author, ‘‘forms another great centre of eruption,” may have been 
the focus of action, and the high dips of the jointings would favour 
this view. In either case, however, it is of great interest to point out 
this possible connexion between these great centres of disturbance and 
the systems of jointing in question, and in this way to bring out more 
prominently the importance of their study and careful determination. 
It may be interesting to mention here, that in Dr. Haughton’s Paper 
‘On the Newer Paleozoic Rocks which border the Menai Straits in 
Carnarvonshire” (Journal of the Geological Socrety of Dublin, vol. vi., 
1853-4, p. 1), it is stated (p. 5), ‘‘The mean of 24 measurements of 
the strikes of the beds of limestone and sandstone through the whole 
of the undisturbed part of the district gives E. 27° N., or mag. E. and 
W., nearly.” Now, E. 27° N.= N. 63° KE. This direction would at 
Bray be about 62°, a close approximation to the mean value found for 
the general direction in question, N. 62° 12’ KH. (the value N. 62° 
12’ E. occurring markedly and frequently on the north side of the 
Lesser Sugarloaf). Finally, if we consider from this point of view the 
significance of the direction N. 20° 15’ E., the most frequent in point 
of occurrenae of the easterly directions observed on the coast line 
studied, it may be remarked that besides showing very interesting 
relations with the lines of direction in Ireland, its prolongation passes. 
through Scotland near Comrie, and runs distinctly parallel to the 
north-west coast of Norway. As in the previous Papers referred to, 
the relations between the systems observed and the general lines of 
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structure of the country were pointed out, and as the further determi- 
nations herein recorded agree substantially with these directions, it is 
unnecessary to here recall these relations. It may, however, be noted 
that the two principal directions observed, N. 14° 39’ W. (with 52 
observed occurrences), and N. 20° 5’ E. (with 52 observed occurrences 
also), very distinctly represent the general directions of the coast line 
of Ireland between Carnsore Head and Dundalk Bay—that they re- 
present 15:3 per cent. of the whole of the observed directions of 
jointing, and thus fully bear out the proposition that the coast lines 
correspond in their general direction with the dominating systems of 
jointing observable in the neighbourhood of the section of coast line 
considered. 

The strikes of the beds which crop out at Bray Head, as detailed 
in the accompanying Tables, show that those having an easterly direc- 
tion markedly predominate, and in the proportion of 60 to 14, or more 
than fourfold, the dips being to the north-west, or more or less westerly. 

From the Tables, it may be inferred that the predominating direc- 
tions of strike are—(I.) N. 80° 15’ E.; (II.) N. 55° 51’ E.; (III.) N. 
64° 31’ E.; and (IV.) N. 46° 36’ E. 

Now, if these be compared with those easterly directions of joint- 
ing which present nearly similar values, as shown in the General 
Summary of Directions of Jointing (facing p. 256), it will be found 
that the relative frequencies stand as follows :— 


STRIKES oF Berns. 


(1.) 80° 15’ KE. | (11.) 55° 51’ K. | (a1.) 64° 31’ E. | (1v.) 46°36’ E. | (v.) 71° 50’ EB. 


DIRECTIONS OF JOINTING. 


(vit.) 81°17’ EK. | (1x.) 53°33’ E. | (vz.) 64°16’ KE. | (vit.) 46° 24’ E. | (x1.) 71°20'E. 


It will be observed, that while the angular values of the two series 
approach closely, the degrees of frequency of occurrence as regards the 
values 64° and 46° differ so little, that taken in conjunction with other 
characteristics of these beds, the idea is suggested that there may be a 
relation existing between the beds on the one hand and the systems 
of jointing on the other. The continued examination of the rocks, and 
of their characteristics, led me, while engaged during two summers 
in taking the directions of jointing, to entertain this idea, and further 
examination of the question has brought me to the conclusion that, 
taking all the characteristics and conditions of the rocks of Bray Head 
into consideration, there are strong reasons for questioning the purely 
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sedimentary origin and nature which up to the present has been 
assigned to them by geologists. 

The reasons which have tended to force this view upon me may 
be classed under the two broad heads, Physical characteristics, and 
Chemical composition. As, however, the further development of these 
_ reasons is not a necessary part of the subject of the present Paper, I 
propose to treat the question as fully as possible in a further Paper, 
in which will be embodied my Report on the results of the Chemical 
Analyses of the Rocks of Bray Head, for the execution of which the 
Academy has made me grants out of the yearly sum set apart for 
Scientific research. 

In the following detail of directions (the numeration of which is 
continued from Part II. of this Paper), the bearings are given east or 
west of true north, and were reduced from magnetic bearings, the varia- 
tion being taken from the Admiralty Chart of the Bay of Dublin, which 
gives for 1882 the variation as 22° 5’ W., decreasing at the rate of 8’ 
per annum; in 1886, it was 21° 23’ W. 


[Dera or OssERVED Directions, Exc. 
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DETAIL OF OBSERVED DIRECTIONS AND LOCALITIES. 


Bray Head. 

No. Locality and Remarks. Direction telare Dip 
521 At gate-house entrance to Cea round Head ; 

Cambrian slates, . : : oi COW 2 Ee INGINENVaatr467,, 
522 On shore, not far from entrance ; open joint 

or fissure, cutting rocks, . ; so D8 We Loa: 
523 At N.W. point of shore; little creek in rodks, 

apparently on a fault or joint, . : 63 27 E. 

Do. do. do. do., s a FOG" Qype 

524 At N.W. point of shore; another aoe quite 

close to this, . 2 » 5 0n 27h, 
525 On shore, near commencement of path 
fissure, . ; f NEE AM. 
526 Bathing-place ; nae depend on S. ae 

of, . , ; , F ‘ bs . 45 27 KE. N.W. at 60°. 
527 Bathing-place; marked jointing inrocks here, 74 3 W. 
528 Do. do. do. do., ‘ J) TOS We 
529 SS. of bathing-place; cave on shore here, . 25 27 KE. 
530 S.E. point of bathing-place; joint at, . 2 723 90° EE 
531 S.E. of bathing-place; great fault,  . 2 289270: 


532 80 yards S.E. of this fault; joint in rocks, . 87 3 W. 
533 About 40 yards 8.E. of last; great Jo and 


fault, with sinter formation, 81 33 W. S. slight. 
534 Eastern end of sustaining-wall on sine: 
joint here in rocks producing an arch, 5109 oN Vas 


5385 On path; apparent bedding of rocks a few 
vards to S. of 522, about 100 en from 


commencement of path, d ol 27 EL Nae 
536 Railway-cutting near bridge ; eae te 

of beds on 8. side of railway, . f 80 57 K 
537 On path, quarry; beds of purple slate- rook 

in quarry, : 37 27 KEK. N. at 44°. 
588 These beds crossed ee a dees : : . 24 33 W. Vertical. 


539 Gully (1st); corresponding to a fault, seem- 
ingly ; the axis of the gully ae to- 


wards the Periwinkle rocks, . BCT PAE I Be 
540 Commencement of wall Hae 539 ; ee 
tion of beds here, . 2 8 Zi eNeratadiiss 


541 200 yards S.E. of this; romans in ae a Se iva 
542 100 yards 8.E. of quarry on Bath; beds of 


purple slate-rock, . 80 27 E. N. at 65°. 
543 30 yards further S.E. ; well inailed purple 
beds (cleared), . : 14 27 KE. N. at 67°. 


(The rocks in the interval betwe een 542 a 
543 very confused, showing in some places 
concretional eoanation and mammillated sur- 
faces.) 


-Do. do. do. 
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Locality and Remarks. 


A few yards S.E. of 543; beds here, 

About 200 yards on Bray side of Lord 
Meath’s gate-house on path; first outcrop 
of quartzite on path; shows no trace of 
bedding, but seams of white quartz. 

120 yards 8.E. of quartzite outcrop; quartz 
veins in beds of greenstone and slate-rock, 
Immediately S.E. of gate-house ; beds of 

purple slate-rocks, 

80 to 90 yards S.E. of gate hose! 
purple slate-rocks, 

Gulley of old wooden brides. bell Revel 

Gully of old wooden bridge ; Sea direc- 
tion of gully (about) : 

Do. do. do. doy 

S.E. of gully; beds highly pitched here, 

150 yards S.E. of gully, on Ba beds coy 
pitched here, . 

Further 8.E. ; set of Sean as grey Here 

200 perches 8.S.H. of gate-house on path 
(‘‘ Brandy Hole’’); great outcrop of 
quartzite, through which tunnel cut; 
beds about 100 yards on 8. side of tunnel 
entrance, 

Commencement of path Pau Fieady fold of 
greenstone rock, ; 

Quarry on path ee ; 
gulley), 

First outcrop of aarisite on path (548) joint 
parallel to path, 

80 yards S. of gate-house, at aout 70 feet 
above path on hillside; face of bed here, . 

‘Brandy Hole”’ hicncl (553) ; beds imme- 
diately N. of, on path, : 

90 perches on N. side of tunnel ; beds of coarse 
feldspathic grit with purple oem eee 
joint cutting them, 

150 yards N. of Gpranay: Hole” funnel 
massive beds with purple seams, 

Vicinity of do.; vertical jointing here feat 
quent and close, . 


Beds of 


rocks to S. of (beyond 


do., < : 

‘¢ Brandy Hole’’ quartzite ; frequent jointing 
ns 6 : : : : : : ; 

Do. do. do. do., 

The mass of the quartzite strikes, 

72 perches N. of tunnel in Head; pulley! of 
old wooden bridge, apparent direction of, 


Eva. PROC., SER. EI., VOl. 1. 


Direction relative 
to true North. 


59 27 EH. 


69 33 W. S.W. at 70°. 


66 27 KE. 


56 27 EK. 
56 27 EB. 


58 27 KE. 
51 67 EH. 
73 27 E. 


89 33 W. 


69 57 EK. 


55 27 E. 
50 27 E. 


73 33 W. 
43 35 W. 


63 33 W. 


41 27 E. 


15 27 E. 


(8. 3) We. 


31 33 W. 
31 33 W. 


38 33 W. 
34 33 W. 


47 27 E. 


86 33 W. 


N.W. at 50°. 


ING. 


N. 69°. 
N. 50°. 


N.W. 60°. 


N92. 
S.W. 60°. 


N.E. 65°. 


N.W. 50°. 


Vertical. 


INET Oy ice 


N.W. 50°. 


Dip. 
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Direction relative 


No. Locality and Remarks. tol SraINGeEnt Dip. 
565 About 120 yards N. of tunnel entrance; beds 

here, : : . 78 33 W. Vertical. 
566 About 100 yards do. S do. do. -, 84 33..Wa INei60e 
567 About 80 yards do., do. do. 64°33) Wis INGA des 
568 Over tunnel, in quarry, aloneade bah well: 

marked beds, : 82 27 E. N. 60°. 


569 Most southerly Atal of eel The eae 
here traversed by a series of vertical joints 
so marked, so close and frequent as to 
simulate bedding, as seen on the rock-face 


of the entrance of this tunnel, . ; . 09 383 W. 
Do do do. do., 42 33 W. 
Do do do. do., 29 33 W. 
Do do do. do., 31 33 W. 
Do do do. do., Si Some. 
Do do do. do., 38 33 W. 
Do do do. do., 26 33 W. 
Do do do. do., 28 33 W. 
Do. do. do. do., 5 BO) BB AY 
570 End of path S. of old houses; beds here, . 81 383 W. N. at 60°. 
571 Old houses over tunnel; dyke of greenstone, 
showing on its §.W. side a cleaved and 
slaty band, . 49 33 W. N.E. at 80°. 
(The N.E. "wall of the dyke presents a 1 well- 
marked mammillated surface.) 
572 Old houses over tunnel; another we about 
30 yards N. of last, . : : 50 33 W. N.E. at 77°. 
573 E. side of tunnel; a dyke on this side, aoe 
ing well- marked glacial striation, . - 50 3 W. N.E. at 70°. 
574 Near level of sea; system of joints so re- 
peated as to appear as beds, N™/S™, . . 21 33 W. {§ Vertical or N.E. 
Combined with a system of jointing, . 2 50733) We { slightly. 


575 Half-way between path and sea; beds here, 55 57 E. N.W. at 60°. 
576 W. of tunnel on hill; beds here, . : 5 | OS BY 1d, 


577 400 yards west of old houses; on hillside 
quartzite mass capping the hill, and show- 
ing Slikenside at outcrop, . ; 6227 (Ess ation 


578 400 yards do.; fault about 60 wards: S. of 
577, being plane of pep aedont of quae 


from Slikenside, . ; 65 27 E. 
579 170 yards S. of old houses ; joint in quartzite 
mass, 1 27 E.. Vertical. 
580 Do.; crossed by close jointing, : : celui 2dgekie 
Greystones. 


The beds more slaty and cleared than at 
Bray Head, and much folded. 


581 30 yards S. of Flagstaff; beds here, . 45 27 KE. N.W. at 33°. 


582 These beds cut by vertical cn lined tid 
quartz, 37 27 E. 


No. 


583 
584 
585 


586 


587 


588 
589 


590 


091 


592 
593 
094 
995 


596 


597 
398 


599 


600 


602 
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Locality and Remarks. 


Greystones, further S.; beds here, 

Do.; beds here much contorted and faulted, . 

Small inlet and bathing-place S. of flagstaff ; 
set of yellow grits with cleaved slate beds, 
markedly distinct from pre beds hae 
clinal fold), : : : 

Do.; 8S. side of promontory cut by a series of 
dykes with cleaved or clay-slate sides, 


Greystones, 30 yards S. of promontory (586) ; 
beds here well defined, much Coie: and 
folded, . 4 : 

Do., further south ; statins shown in eh. : 


Do., south end of promontory ; beds here, 


Kilruddery Demesne. 


Path in, from Delgany-road to Head; quart- 
zite ae nearest road, suovans close ‘ oint- 


ing, 

Do.; fault cutting Ane jointing on ay E. 
side, 

Do. ; another fault aniee this fontine: 

Do. do. do. do., 

Do. do. do. do., 

On the path to the Head; face of quartz 
mass, 

Do. ; ; apparent fault near path full of ate 
veins, 

Do.; great cele in ‘he quarimten mass, . 

Second boss of quartzite to N.E. of (590) ; 


close jointing, breaking up the mass into 
rhomboidal forms, : : 

Most easterly quartzite boss ; es of coin or 
fault on N.E. side, having caused diseeee e- 
gation of the rocks, . 

Do.; fault well marked at N.W. er of “ane 
boss, much contorted, 

Do. ; this fault cut off on the N. E. als fee a 
joint, 


Quartzite boss to ie E. of eet (699) ; we off 


on W. side by a fault, 


On path near es ; ae of aaiengee 
on path, 


Path on seaside of quartzite mass ; cereenstone 
dyke in the quartzite, : : : 


Do. ; joint between quartzite bosses, 
Do.; slate-rocks cropping out on road, . 


Direction relative Di 
to true North, 1p- 


46 
55 


80 


71 
29 


eq 


24 
55 
58 
60 


26 
34 
70 


43 


26 
18 
47 
40 
63 


12 
83 
83 


Qian Seta tasiOce 
27 E. N. at 35° 


33 W. N. 75°. 


27 E. Vertical. 


27 KE. N. by W. 70. 
30 W. N.E. 67. 
Dal Vo NWA 7h) 
27 E. 

3 W. N.E. 56. 
27 EK. 

27 EK. 

57 E. 

27 &K. 

57 EE: 

27 E. 

Qe 

27 E. N.W. 80. 
re 10 

3 W. N.E. at 77. 
57 E. N.W. at 77. 
57 E. Vertical. 
33 W. 
383 W. 

33 W. N. at 80. 


240 


No. 


607 
608 
609 
610 
611 


612 


613 


614 


615 


616 
617 


618 


619 


621 
622 
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Locality and Remarks. 


Quartzite masses of the Head separated from 
one another by a system of jointing, . 


Highest boss of quartzite ; joint on south side 
OL ees : : é ’ ‘ ; 
Do.; glacial striz on bighest point of boss 


nearest sea, promane ee pees sur- 
faces, z 


Do. ; vertical ranine ae ihe mass, 


On demesne road ; oer of pee slate- 
rocks on road, 


On demesne road, aous “a Brandy Hole” 
tunnel; great mass of white quartzite at 
point where the demesne-road turns §. We; 


Do. ; fault bounding the quartzite are: 


the road near N.E. end of rock, 
Do. do. do. do., 
Do. do. do. do., 


Quartzite mass above ‘‘ Brandy Hole’’ tun- 
nel, on road in demesne; vertical jointing 
cutting the fault (613), and apparently cor- 
responding to hollow betweeen the quart- 
zite bosses at the Bray end of the Head, 


Alongside the eae a band of pup? 
slates, 


Same farther Sans 


About 5 yards N. of this ee a a ; 
band of well-marked slate- rock, 

Do. ; cut—by jointing, Oe itself in ave 
further toN.W., . 


Road in demesne ; blate sock scrOpE Ine ot on 
road, 5 : 


Hillside, near Railway. 


First outcrop of quartzite; beds in contact 
with (taken on hill), : : 


Do. do. do. do., 
Do.; nearer Bray, 


On face of hill opposite the Aan irsonele 
marked) ‘‘ Brandy Hole’’ on Ordnance 
Survey ; contortion of beds here, mammil- 
lated surfaces at certain points: higher up 
on hillside the beds appear in normal state. 


About 95 feet above path on hillside; beds 
within 10 yards of quartzite ridge, 


Quite near summit of hill; beds of purple 
slate-rocks, . A A : 


Direction relative Dip. 
to true North. 


24 33 W. 
13 33 W. 
21 33 W. 
13 3 W. 


28° 27’ KE. 


58 27 E. 


54927 BE. NW. 
59 27 E. 
52 27 E. 


85 3 W.. 


40 7) BNEW) at Tom, 
o7 27 E. 


52 57 EB. 
59 33 W. 


80 57 E. 


78 27 KE. N. at 61° 30’. 
17 27 &E. 
TU 27 KE: 


63,67).E, IN. We067 


53 57 EK. Nearly vertical 


626 


627 
628 


629 


630 


631 


632 
633 


634 


635 


636 
637 
638 


639 
640 


641 


642 


. 643 


644 
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Direction relative Dip. 


Locality and Remarks. Bate ReiNT eh 


The quartzite beds which appear to cut off 


these traversed by sets of joints, 23 57 KE. S.E. at 74° 30’. 
Do. do. do. do., ; Sedleiaoai/ ay. 
Do. do. do. do., : Bee als Lena (0) oh 
Do. do. do. do., : NAO ek ek at Oye 
Do. do. do. do., : 4 on ake 
Do. do. do. do., : ool We. 
Do. do. do. do., : . 14 33 W. 
Do. do. do. do., ‘ . 14 27 #E. 
Do. do. do. do., : Berle on neby. 
10 yds. 8.E. of peaie ou beds of 
slate-rocks, . 63 27 E. N.W. at 57°. 
Further E.; do., : “i 27 EB. 


40 yards sg. E. of contact :  eeaatons Gn 
rock much plicated. — 


200 yards 8.E., near peuneny wall, beds of 


purple slate- rock, 3 34 27 BE. N.W. 
Boundary-wall on ae over gate hates: 

beds, : : ; 6d) ON. oNaW at Gore 
Do.; face of rock ee Fee : . 26 33 W. 
Ale, do. do. do., Bh Soin vomNVae 
Do. do. do. do., : . 15 3 W. 


250 yards S.E. of 18th mile post of railway; 
in grove; well-marked fault, the rock sur- 


face showing mammillations, . , . 11 83 W. Nearly vertical, in 
places to W. at 
70°. 
Do. do. do. do., : . 24 33 W. 
In grove further 8.; same fault, N™/S™, . 21 33 W. 
Do. do. do. do., ; 16 33 W. 
Jointing in quartzite to W. of fault, showing 
traces of bedding, N™/S™, : 21 33 W. 
In grove; the fault cut off at S. ad mer? a 
OUCH 11 27 KE W. at 55°. 
Jointing here, . : : . 15 33 W. 


Cut by a system of joints, close aa foarpibin, 
and seemingly having determined the N.W. 
face of the rock mass looking towards Bray, 45 57 E. 


Do. do. do. do., : . 46 27 &E. 
Higher up hill; joint cutting the ae to 

and showing well-marked face, 76 27 EK. N. at 50°. 
Well-marked joint, cutting off this quartrite 

mass on the E., : 11 33 W. E. at 59°. 
Greenstones, iene 80 Mgt N. of great fault 

(Ga) pay 65 27 EK. 


Face of jointing, Le ae appar rene whe 
system of fissuring having given rise to the 
divisions between the summitsof the Head, 52 33 W. N.E. at 70°. 


242 


No. 
645 


646 
647 
648 


649 


663 


665 
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Locality and Remarks. 


Turn of road in demesne, between the two 
most eastern bosses of quartzite; frequent 


and close jointing in the quartzite mass, 
Do. do. do. do., 
Do. do. do. do., 


Quartzite mass; white ae seams tra- 
versing it, : 


Do; cut by a fault or ait having eae 
derangement i in rock, 2 : 


Do.; set of jointings beuneie ne mass on 


the E., 
Do; set of well- ranked scimines eee 
Do. do. do. do., 
Do. do. dn. do., 


Third quartzite mass to 8S. of Head; limiting 
joint on N. side of, : ; 

Do.; cut by jointing, having given rise to 
hollow between quartzite bosses, 

Do. do. do. do., 

Most northerly quartzite mass (Survey mene 
ZX 653); well-marked jointing here, 


Fourth quartzite mass to 8S. of last, the south 
side cut off by jointing, 


Closely jointed all through in a aitseuen 
roughly perpendicular to this face, 


The continuation of this mass, cut by jointing, 
Do. do. do. do., 


Quartzite mass further W.; cut by jointing 
(seemingly the direction of Bey bes 
N™/Sm, : : 

Do. do. do. do., 

Demesne-road, at about 100 yards from "eno 
on summit; the 8. end of anatane shows 
a face bearing . 5 

4 yards S. of this Si 2 outeroy of bedded 
green slates, 

About 7 yards 8S. of (660): : splintry ond lay 
greenstone dyke, . 

At about 190 yards to S. on ane outeop of 
purple beds (about 5 yards broad), 

Close to shore on E. side of hill; apparent 
continuation of these beds, 

Gully at old wooden bridge (548) ; aleve the 
path close to the boundary- wall which 
bounds the gully, beds of purple ie 
undulated, and roughly cleaned, 


Do. ; cut by vertical open Jennings cain 
ochreous lining, : : 


27 


26 


54 


Direction relative e 
to true North. Dip 


27 E. Vertical, and also 


3 E. W. at 58°. 
57 E. 


3 W. 
27 EK. N.W. at 66°. 


3 E. 
27 EK. 
27 E. 
27 E. 


N.W. about 60°. 


33 W. 


33 W. 
33 W. 


27 E. 
33 W. 8. at 60°. 


33 W. KE. at 66°. 


33 W. es 
33 W. W. about 70° . 
33 W. 

30 W. 

21 He Se lerat 427 


33 W. S.W. at 42°. 
3 W. N. at 80°. 
3a) WetNeataie 


27 KE. N.W. at 68°. 


27 E. Vertical. 


33 W. 


679 


680 
681 


682 
683 
684 
685 
686 


687 


O’ Re1tty— On Lines of Jointing of Bray Head, &c. 


Locality and Remarks. 


Do. ; beds on south side of gulley, at boun- 
dary- wall on path, : 

About 45 yards further S.; beds fe 

About 200 yards further aL thick beds of 
greenstone, 


About 240 yards fanher 8. ; thick beds of 
greenstone, 

About 350 yards N. of oe ae Hole”? ae 
tunnel; the beds here seemingly disturbed 
by greenstone ‘¢necks,’’ showing ellipsoidal 
sections, and running off at a low angle to 
Soy succeeded by a vein of ground where the 
beds appear much deranged and folded, 


Weathered thick beds of greenstone, showing 
much crumpling on weathered faces, 


About 250 yards N. of ‘‘ Brandy Hole’’ tun- 
nel; thick beds, with pups ¢ cleaved ie 
partings, : 


Do.; same beds Anes up hill, 
Slope on hillside, N. of ‘* Brandy Hole” 
tunnel; quartzites, with apparent fault, 


Quartzite mass, 450 yards N.W. of N. entrance 
of this tunnel; to S.W. of fault (675), 
marked jointing (vertical), . : 

This mass seemingly limited by jointing, 

Jointing close to last, 

[The quartzite here apparently bedded, 
and concordant with the greenstone beds. if 


Over northern entrance of tunnel; jointing 
seemingly that which gave rise to slope on 
N.W. side of tunnel, : 3 : 

Do.; another set of jointings, most marked, 

Do. do. do. do., 


Lesser Sugar Loaf. 


Kilruddery deer-park ; mass of quartzite at 
base of hill, near deer-park eas joint- 
ing in, : 6 : : : 

Do. do. do. do., : 

Mass of nuanaile Pee) se on KE. tee 
of, 

Dor eut be emnes ‘ : ° 

Do. ; base line of E. side of mass (anat) 

ete cliff, half-way up slope of L. 
Sugar Loaf; general direction of face of 
chif, N™/S™, . : : 

Do. do. do. do., 

Well-marked portion of face, 


54 27 HE. N.W. at 56°. 


63 
56 


65 


58 


58 


73 
80 


86 


55 
68 
84 


55 
39 
39 


15 
16 


44 
17 


9 
(2) 


21 
18 
16 


27 K. 
27 E. 


27 E. 


27 EK. 


27 EK. 


Direction relative 9 
to true North. Dip. 


N.W. at 59°. 


N.W. at 60°. 


N.W. at 60°. 


N.W. at 60°. 


Ne at (27% 


S. at 70°. 


N. at 43°. 
N. at 54°. 


N.E. at 50°. 


. SW. 
. Vertical. 


Vertical. 
Vertical. 


Vertical. 


243 


244 


No. 


688 
689 
690 
691 
692 
693 
694 


695 
696 
697 
698 


699 
700 


701 
702 


703 


704 
705 
706 
707 


708 


709 


710 
711 


712 


713 


714 
715 


716 
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Locality and Remarks. Direc og tac Dip 

Do.; jointing here, é ‘ LG vou 
Do. do. do. do., 11 33 W. Vertical. 
Do. do. do. do., 3 33 W. 
Do.; cut at N. end by jointing, 29 57 K. 
Do. do. do. do., 33 27 KE. 
Do. do. do. do., We Qe 
Do.; cut by cross-jointing, frequently eS 

sented from N. to 8., 74 27 EK. 
Do.; also by frequent joumtine at N. cl 53 57 KE. 
Do. do. do. do., 04 27 KE. 
Do. ; jointing, 94 57 K. 
Quartzite cliff on E. digas ae L. Shop Toa 

general direction of E. side of cliff, 15 13 E. 
Do. ; presumed strike of beds here, 61 33 W. N.E. at 30°. 
Between cliff and summit; fault with direc- 

tion towards Delgany, : : . 89 3 W. Vertical. 
Do. do. do. do., s), 8992 7 ES Neat O0% 
Frequently-repeated ae cutting the 

quartzite here, : -) GO 27) Hep Sanat o07. 
Summit of L. Sugar Loaf jointing here 

frequently repeated, : - 86,27 He Werticall: 
Do. do. do. ase. 81 27 E. Vertical. 
Do. ; seeming bedding in the quartzite, 83 27 HK. N. at 30°. 
Do.; seeming bedding shown on a rock face, 88 33 W. N. at 42°. 
S. W. slope of L. Sugar Loaf ; Jenene cut- 

ting the quartzite frequent, 11 3 W. &. at 60°. 
Western slope of L. Sugar Loaf; ‘ointns on . 

this side having seemingly determined the 

direction of the hill, : : . 16 3 W. 
Do. do. do. do., , iS NV 
Do.; brecciated bed or lode ee om 55 

thick), : 5 25 33 W. S.E. at 60°. 
Do., N. end of ; jointing Het: 66 27 E. S8.E. slight. 
Do.; Little cen seemingly on a fault 

running towards centre of the Greater 

Sugar Loaf, under summit, 2 OOP 20 ele 
Do.; marked jointing having determined the 

direction of side of quartzite mass on Bar- 

chuillia Commons, 5 j 62 27 EK. 
Do. do. do. do., 63 S.E. at 80°. 
Do. do. do. do.. : 65 27 E. 
Quartzite mass facing Kilmacanogue ; : crossed 

by close and frequent jointing, 24 33 W. Vertical. 
Do.; marked vertical jointing here, 8 33 W. 
Do. ; jointing running towards Kilmacanogue 

Church, presenting ee of MnO? in 

jointings, 71 27 E. 
Do.; jointing on N. end of ae very 

marked about 200 yards from plantation, 26 33 W. S.W.: at 50°. 


No. 
Hy 


718 
719 


720 


721 
722 
728 
724 


725 
726 


727 


728 


733 


734 
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Greater Sugar Loaf. 


Direction relative 


Locality and Remarks. 


In Rocky Valley; first rocks at entrance of 
pass N.W. side, F 


Do.; well-marked cee cinta helo 
Do.; jointing close to road marked and 


frequent, : : 
Do. do. do. do., 
Do. do. do. do., : 
Do. ; at N.E. end of; Greenstone beds, from 


which road-metal taken, showing seams of 
cleaved slate-rock, : : : : 


Do. do. do. do., 


Do. ; jointing in aie on 8.E. side of 
pass, 


Do.; main jointing in quartzite on 8. BE. ede 
of pass, : 


Do.; jointing on S$. E. ade of pa having 


given rise to cliffs, 
Do. do. do. abe 
Do. ; jointing in another direction, 
Do. do. do. do., 
Do. do. do. do., 
Do. do. do. do., 


Do.; great face on quartzite close to road 
much broken, and bent, general direction, . 


Do. ; jointing in quartzite face at S.E. end 
of pass (close and frequent), 


Shankill Quarries. 


Northern quarry ; strike of beds in, : 
Southern quarry; white quartzose ribs run- 
ning through rock, : : é 
Slope of hillside; giving rise to gorge renal 
ing towards Ballycorus works, . F : 
In northern quarry; great fault with brec- 


ciated filling, cemented by MnO? and 
Be203, 


- Do.; the beds ceping hee a aliout 


Do.; set of jointings in beds, 


Carrickmines Station. 


Granite hill to S. of ; fault on joint in the 
granite having a milk-white quartz lining, 


to true North. Dip. 
Gh a 1B del chy (PALE 
8433) Wis NEsab, docs 


21/27 EK. 
24 27 EK. 
he Par 10% 


52 27 E. S8.E. at 45°. 
52 27 EB. S.E. at 35°. 


79 33 W. 
29 33 W. Vertical. 


U0 BNW 
80 3 W. 
36 27 KE. 
1 27 E. 
10 33 W. 
UT BN 


84 27 EK. Vertical. 


Oro meie was ater: 


83 27 E. 
I bw Be Vertical: 


40 13 W. 


21.33 W. 


61 33 W.4 


28°. 


42 3 W. 


245 


246 


No. 
735 
736 
737 


738 
739 


740 


741 


742 


743 
744 


745 
746 
147 
748 


749 


750 


751 
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Hill facing Ballycorus Works. 


Locality and Remarks. 
Quarry on; face of jointing in quarry, 
Do.; cut by vertical jointing, . : 


Do.; extended vertical jomune on 8. aide of 
quarry, 


Do.; joint fantier S. sHowine an ents eh 


Do; well-marked lode, with quartz and 
barytes gangue, on N.E, side of quarry, 


Do. ; vertical jointing, seemingly a lode, to 
N.E. of last, and about 12 feet from it, 


By-road to Rathmichael Church. 


Near old Round Tower; mica-schist out-crop 
on, . : : ; 6 : ; ; 
In field beside the church ; bed cropping out 


anew 


Knock Lyon Road. 


Slates on road leading up to Mountpelier, 
Nodular quartz bands in slate-rock, 


Mountpelier Hill. 


Road to house in quarry on left-hand soe 
Greenstone dyke, 


In quarry; dyke with gangue of feldspar nua 
quartz, 


Do. ; crossed by fe re iad shattered! 
and much weathered at surface, 


Vertical joints in greenstone to the E. of 
house, from which road-metal taken, 


S.E. of old house, in stream ; outcrop of slate- 
rock with quartz nodules, 2 : 
Boher-na-Breena Road. 
Dyke, forming part of wall on road side, 
N™/S™, ; : 
Old Quarry S. of Clonskeagh Bridge. 


Dodder River; jointing on S.W. side of, 
showing a well-marked face, 


Direction relative : 
to true North. Dip 


42 33 W. 
59 27 EK. 


40 33 W. 
39) 13) WE 


21 33 W. 


54 3 W. 


45 27 K. 


45 57 KH. S.E. at 48. 


84 3 W. Vertical. 
45 57 EK. 


51 57 E. Vertical. 
43 33 W. 
72 57 E. 
16 33 W. 


48 27 KE. 


21 33 W. 


88 33 W. 
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CLASSIFIED SUMMARY OF DIRECTIONS OF JOINTING WEST 


OF NORTH. 
No. Direction. No. Direction. 
690 .. 46 BE BB NYG Ci Qi Pelion arose Wa 


OSiii oc. So Seta: We 


Total degrees, .. 800406 


Mean, .. 36° 6’ 


iE 1S aoe Wis 
No. Direction. 
O22) <i, aa Ooo Bt W.. 
oBe Be jant oF ee we No. Direction. 
0 ead ; O14) ee bo ale BB Milf 
eee ve: 9 88 WwW. ORG ha ib Pe BS) YE 
oe MY OE hae hae ol) eee Ne 
pee ce Tt 85 WW. OL ese ee OE ANE 
LOT Sex. ee ea OLN 6Sia ne ceme a83n OWs 
7 11 3 W. oD, eo eo 21 33 W. 
meee ec 8 B8 W. FEO ne DIV REIN AN 
Barco: TOORh tute” 21) (550 KW 
G26) ae lO meson Vis | pa uaa 
726... -- 11 3 W. Mean, .. 54 Ai po Lenaon. Wie 
Total degrees, .. 59 LAB 
123° 36’ No. ; Direction. 
Mean, oo 10 18 W. BAS 46 Ce Alm S32 Wie 
OO OAS SANE 
COW ier. ne 245 ion Wie 
635 .. 5a HE, BB NW 
JOO 86 bo 5) 8 Mc 
OS ie Lee Nic 
No. Direction. WT ORT eee 
5 .. 147 48 
Ge 13° 39" W. Total degrees, . 47 
628 et Soo VE ° , 
@o oo ba 14 8 
654 ,, lon Soc We. \pNlean.. 4. Pa ee yh ety W. 
Cooma. 16 33 “W: e 
639 ., pe lon oor WV 
682)", eoelo 33 OW. 
683 ‘ 1633 W. No. Direction. 
687 See lO SO. tis BGS) gts we Zoro. We 
16 33 W. DAE) AK ee 2Onoow. NV 
687 1G Sie Wis OBA AS mee 2Onioon) Wik 
708 pee Ga. rote NV 634 ., SAAR oO WW 
708 RAS 6 We Gos) a. cau. VWic 
748 Ge) Sou wee CLO og tee a Onsdor 21 WV « 
Total degrees, . . 4, 205. 88 Total degrees, .. eedG2ee4s 
205° 39’ , ‘ Ss 
Mean, .. ——-—— =15 54 W. |Mean, .. pled Peas = 2 b88) | WV 


13 6 


248 
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No. Direction. No. Direction. 
DOLE wc 56) SE BY NE 556 3 AS: 3. Wie 
Bike 8383 YS 684 ‘ 44 33 W 
DO firae BIL BS NN 746 Ae Owe 
Sew 3) wows. Senne isa 
562 f.. 34 33 W. | Total degrees,.. 131 39 
S40 So ON pears at 
5697" ¢. é Sil oon Wa 131° 39’ 
f Oy) Sie W.. Mean, Bop =43 53 W. 
DOO ae se LOMAS SWE 
AS) IBIS, NES 
588 Ne CQO TAS SAW 
eee mS a se Ne No. Direction. 
655 929 833 W. 601 ee eo Ae By W. 
656 33 33 W. 571 eo e 49 33 W.. 
680 33 33 W. 572 ee e 50 30 W. 
686 383 33 W.. 573 eo ° 50 3 W. 
M22; &: 29 33 W. 574 f oo © 50 30 W. 
50M 33) We 
Total degrees, .. oe OO DA 644 52 33 We 
° Total degrees op0) vol 
5 0 5 Uy D eo oo 
Mean, METERS OLE I Aa ee 
18 350° 51! 
Mean, = ae Or haw Wee 
No. Direction. 
665 a etd oor me: 
676 3 sige OD RRB TA 
679 .. HB AWE 
No. Direction. 740-. 54 3 W«. 
d62f.. SSemtote Ve = 
38 33 W._ | Total degrees,.. 5 PAG) a 
569 f OO oo oom Wi ; 
BH) Bey AY Z1Ge we 
569 f .. 42 33 W. | Mean, mer 
CON RS ANTES 
569 f ai BO By ANY 
Brpi  we Miihe 
569 f Or a e we No. Direction. 
569 f.. 39 33 W. yal ee 
39 383 W. a : 
oe ° 7G 2 Au Total degrees, .. . 184 39 
oom 492° 33° We 6 B 
TUM « 40/933 Wh | \ahean: 165 O83 ae 
738). BO ase Wak 3 
Total degrees, .. . 716 34 
(On eo4e No. Direction. 
Mean, SRT = 89 49 W. | 715 a 71° 97' W. 
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No. Direction. No. Direction. 
SQN ane RI AC Siig Wis 605 .. So ase wee | NV 
604 .. Pl a Ooaat Wie Claire OO nt nok WV. 
G46 2 Role (by avhwo annie 650... ee Odeo Wi 
653 ~ 04 38 | Wi. Tees es mie ae 84.83) We 
Total degrees, .. ». 296 12 Total degrees, .. Pe oou tae 
, 296° 12! 337° 49’ 
Mean, .. ws a MANS Mean, .. a — oy WB Mn 
No. Direction. No. Direction. 
OPA) AG tO. mr DW. Ooze pis San) pO Oe ENV. 
533 .. Wolo. NV 534 ear OO La OMe 
Golan. epee 3), Wes 564 .. He SOMnOom IE 
lene ee Golo” W. OO ac eo 8G) noo ae 
G28) eee Me AG Ome WV OO a eB. ANS 
(2B Bae We (OO on WV. Tol ee. so. heh 88. We 
Total degrees, .. .. 475 (18 Total degrees, .. .. 526 48 
Mean, .. =e 7 v1s) We || Mean. °-., a 87 648 uWe 
DIRECTIONS OF JOINTINGS EAST OF NORTH. 
No. Direction. No. Direction. 
O20n as By Me S27 aa OF 580f.. aa id Waa bay fd Bre 
DLO ate aD 1-27 = E. 
ZO ies ha 27 alr I Ale ye 
728 f .. Pee Ol © Oy aude 
0 57 E 626 f.. Acetyl ae, VID 
Total degrees, .. ep Ole LO BI 2h ae: 
6° 15’ 628 f.. eet OTs wks 
Mean, mars ee One las f y 
| ke Gh lhe 
No. Dresuen USD es eulel ee Oa He 
BIT ihe BENG 2082 (Ea 
pour ieee a Gosia. Bed as-7 (al Oe 
69S) ha oe C2 3d Seu ieee 


ET cos sy hy Be Total degrees, .. -- 93S 6 


Total degrees, .. 7 (28 48 


—— 


28° 48’ 93° 6’ 
ae Y (ola EN lege) Mean, of 3 


Mean, 4. =11 38 KE. 
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No. Direction. 
559 Pe Sls 7/4 Oy 
PRA. 9A 6 alga ota kas 
626 f ae een oem ieee 
1h} BI he 
G26 ele 7 
14 57 K. 
C067 a eT: 
eho Bee 18, 
628 f OO ee RAS ee raEGs 
IE GAef 1B, 
645 f oe ce Mel 3. E: 
LOS ome 
698". hi LOnoole rus 


Total degrees, .. SH OO) 


190° 9’ 

Mean, pes 14 38 E 
No. Direction. 
OAT es Pee eliSeme Oi ane: 

ifs} Ze 11 

COON ea. MSS Bayes 18 

645 f .. 2 Oks 

20 27 E 

645 f .. peal 25% 

19 57 5 

648 f.. US} Be AD 

1S oe OE 

685 ME Pal 8 

T19 Fee PL Dapp 10) 

eat PL. OA 1B 

50 ip age 18) 

39 17, Da E 

Total degrees,.. +-.. 267 30 
261 130) 
Mean, Penance = 19 6 E. 
No. Direction. 
529 Dy DRL Ady 
530 2:3) O70 Ee 
595 NB Def 18, 
599 PKS, PH Id 
626 23 57 &E. 
719 24727 OE: 
Total degrees, .. we 5042 
150° 42’ 
Mean, ——= 25 7 E 


Total degrees, .. 


Mean, 


Mean, 


Total degrees, .. 


No. Direction. 
Do lenny te aD ORE iki as 
649 f .. 30) 27 Bi: 
30 27 KE. 
691 DO Ee 
119 18 
119° i 
pei ue = 29 50 E. 
4 
No. Direction. 
582 ms) 0) She Paes As 
ZICH ee 34) 57 EB. 
649 f .. 35 27 E. 
Shi) | PAE MA Din 
649 f.. sl BOONE Dieu kas 
367-27 Es: 
6525f iu) eee OT. 
30) 24K: 
COZ Mente 55. OB i Bis 
DHE MS Bis nO ONO eli: 
Total degrees,.. 59 GOR) O 
309° 0’ whe 
10 380 54 EK 
No. Direction. 
COZ iia. aie eA Og Oa ers 
No. Direction. 
640 f .. 45° 57’ E. 
AS it 1 
640 f.. Sie HAO ie Ae 
AG 2 Bs 
598 f .. AS to le 
43 527-1. 
a ite 
ES aoe 


Mean, 
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No. Direction. No. Direction. 
624 .. ee Oreo ae OOM eve pg Oo Dien! kas 
549 .. Bee ly a orgem eee CWT ani BREAST eae Op 
6138... so BE DY 1B palace Lee EELS 
GESes y, ee OD ade pile Total degrees, .. .. 1388 54 
BOS. 53-67 1B. oi 
58. HY 1s 138° 54’ 
695 fi... 64 27) BH. | Mean, .... ——,-— = 69 27 E. 
yh De Dy, 
MAD ke By I ed 
Total degrees, .. so i 8 
Mean, .. ae 2 SHB 7h 105 
No. ' Direction. 
549 .. = De DADE ; 
No. Direction. 
OPAL is 5 RIBS) TOA io Des 
FOum i (58) .27,. E. 641 .. «76° 27° E. 
594 do oe 60 57 BE. 694 f 60 ee 74 27 EK. 
GON ee 58 27... 74 27 ~«E. 
613 CK xe 59 7) EK. 747 oe ee JD 57 E. 
he sy HD: Dy 19, OS ae 
' ae i - 2 a E. Total degrees, .. .. 298 18 
Total degrees, .. -. 466 6 Mean, a —-74 35 E. 
466° 6’ 
Mean, .. ——— 58 16 KE. 
No. Direction. 
BY) ae Bai) OP 18h, 
OZo wel. So AG el Die 
hs) ae a (Ba DATE a No. Direction. 
6438... ww 65 27 EE. Leas Gita Paiaatiatss Se. G27 ay 10} 
647°. «. 65 27 EK. (A peas MOEA Pei oa) 210) 
659 .. =... 66 27 E. SMa Weg tmncye Nie 10 
697 .. 2 «. 64 57 EK. MOSuc ett ceo on ates 
WO2ae. 5 OS B71, Diioante sides eure 
65 27 E. Total deer 
mi ay ae otal degrees, .. POOLS 
CPA fale enO2n 82, el. 337° 18° 
62 27 E. Mean, .. aa ar 20: KE. 
Overs. 6S. 27 RB. # 
Be Wy Ide 
Mal2iifteare eee 60) 27H 
Goa 27 eek. 
Total degrees, .. rey ae 9 OF 
Mean, i 1037 42 Sala) a5 No. Direction. 


16 ; OWT: eo Omen ob. 
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TABLE SHOWING MEAN EASTERLY AND WESTERLY DIRECTION 
OF JOINTINGS. 


Mean Drrections or W. or N. Mean Directions or E. or N. 
J OINTINGS. J OINTINGS. 

Order Numbers Order Numbers 
Ree Ol cived’ laren pune ree Oe een 
XI. 1 3° 33’ W. VIII. 5 Oma Lie 
IV. 12 10 18 W. IX. 4 ror geek 
UI 13 |) ie abe we, bv 8 sl Ml 38 Es 
Xx 2 Sua on- OW III 13 14 38 KH. 
Vv 8 OM Bia) a NM II 14 OR Gre Ee 
VII 6 24 38 W. Vil 6 ZO ae kas 
VII 6 2G 8 Vic IX 4 29) 50) 
II 18 31 43 W. IV 10 385 54 HE. 
i 18 39 49 W. XI 1 40 57 KE. 
Xe 3 a3 63 Wo | VER 6 le) 17k, 
VI 7 50 aN V 9 ey Sige else 
VIII 4 64°48 W. |) Wale 8 68 16 E 
IX 3 Glee ss Wi. I 16 64 51 E 
XI 1 ml OR WY x 2 69 27 E 
VIII. 4 U4 3 We IX 4 | 74 35 E 
VII 6 TE) No IX 4 84 20 E 
VIII 4 84 26 W. XI 1 I) Wyf 13 

Vil 6 $7 48 W. 
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STRIKES OF BEDS EAST. 


No. Direction. No. Direction. 
B21 er. be Le Omnen ealas 644. yO PA a) is 
536... 55) SO. Bs 616... eek 2 2K. 
542 .. a0 Ail 10. Sh () aes Biol Ores PAO dh 
SCSimie- so OA Pf 18. CU2ie ee Ae er AAC B18, 
Gro Sa ON 1d, SEE 
620 .. oo tt. Cae Le Total degrees, .. .. 2383 48 
G20 a. “te UCR EO Tn She ——--— 
(SUD ea Bea i 2H eae 233° 48’ 
Ome 7) 07, Mean, t= 88 TE. 
674 .. so BOM BY 1. 
108. oe 560 Oe I te 
oo es 5 SION BIE IN. 
Total degrees, .. ae 1902 O4 
962° 54’ 
HUGE ay ae 0 ee No. Direction, 
647... ne) OER OYE 1H: 
548. ar Oh Dwi 
553. AA OO. HDs 
No. Direction. DID” o6 eo ON seks 
540 a i Wee HP E. 584 oo ee 55 27 E. 
616 5. SON pit Nakue 
HHO) 86 se Be Lbs 
SAD bo a Dols, Die ike 
OO2s. Gea 69) o:7 NE: 
COSm ie MOON elie ane 
587... Leal VAC ip 
GOON. Rn OA 2 aaa 
DSO: bg OD) A De 668 56 07 +E 
Comme h) U8. 27. Aubeew ie 
Total degrees, .. ep to ly +2 Total degrees, .. - 658 eee 
je ae 558° 30’ 
431° 2 A aE 
ee 80 E. Meant ag te et 
No. Direction. 
646... ee 6 Ona 2. iBe 
: BOne oo OBA 1h 
603... sa OB “OE 18. No. Direction. 
| Coe es, 63 57 E. SB OU Mr abate 627 Ei: 
| 629 0. sce OB) CAEN 554. ao OO) TS Ie 
| Geom ee (60.57 -E. Gli yiiest ier wnO2 1.5K. 
GGT) 5's. bo OR PAO ee TO. Ge On 32) eB. 
GOO. on BH Es 19e 2 0ee Ah BORE 
Total degrees, .. so HIG G Total degrees, .. we 209) 45 
F ° 6/ 95 ° ’ 
Mean, .. Sat 31 &K. Mean, .. ae #0 All GG\ 19; 
v 
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No. Direction. 
2 Ouuae wt AOpen aie 
Gs) Ge SN PACER. Ls 
Dob ea Bey BONE i ey 
Us 55 ED DY 1 
(ea wa an ae ny (lied O 
744, oe 40 Os. HE. 
iO eee mp4 Oumodn. oh 
Total degrees, .. 5 8) 
PNA CF 
Mean, s = 46 36 KE 
No. Direction. 
Gis) id Rigi: SORA hate al oe 
HIG" gg Tapeh AOS 2) pel: 
Total degrees, .. SEO a NOE 
81° 34’ 
Mean, a. FA (ee Aeeeise 
No. 
543 Ge eo 


No. Direction. 
Doone Wee 37 Ariat Ose 
NW = 3c eS Bi la oe 


Oo2i en Sh. Carat aes oe 


Total degrees,.. 109° 21 
IO? ail’ 
Mean, ie 2 ee = 36 Qh K. 
No. | Direction. 
GTi: ae 65 Pa PA 1 tis 
(Noo Gi oe OW 27 4 Ne 
Total degrees, .. 54 54 
54° 54’ 
Mean, .. > ora 2h eehie 
Direction. 


ar Bre EOE 30 


a ee ee ee ee ee ee 
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STRIKES OF BEDS WEST. 


No. Direction. 
So) igen 3 Bh BOOMS Otel Nie 
(OGH—.. A 88 o rows 
AR MEE ei poten alae No. Direction. 
Total degrees, .. eS.) 86 HID) do so UO BS Ne 
178° 6’ 
Mean, .. a = 89. B We 
No. Direction. No. Direction. 
D060 oa. We BAC8 BBex We. SOW V6) OLS BS AW. 
G0GE. He AS Geo OSL NY 699... Ole oom: 
JE3 ‘sk Ah, eo tos: 
Total degrees, . . BRO) 9 Total degrees, .. 56 HS 
252° 9° 126° 6’ 
Mean, ae 84 3 W. | Mean, - g ea (3B) ANY 
No. Direction. 
5600). 1 Mate Soca ees eats 
DOOM <5 GMOS! NOOr oe Wes 
570... oo Il OB NN No. Direction. 
5am. so OO BR UN 5 pees. 
662 oe Ek 81 33 WwW 660 ee a0 43 By) W O 
Total degrees, 2 .. 400 15 
400° 15’ 
Mean, = 80.7.3 We 


m2 
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TABLE SHOWING MEAN WESTERLY AMD EASTERLY DIRECTIONS 
OF STRIKES OF BEDS. 


Mean Srrikes oF Beps Mean Strikes oF Beps 
W. oF N. K. or N 

Order Numbers Order Numbers 
Frequency. | Observed. eke riectenee Observe nC ae 
TEE: 2 S92 or Wie I. 12 80° 15’ HE. 
ie 3 84 3 W. V. 6 71 50 EK. 
Jf 5 SOB AWS ITI. 8 64 31 E. 
TV. it 73 33 W. VII. ye Os). Rel ae 
III. 2 Cor co We II. 10 bor Ol oe 
IV. 1 43 33 W. VI. 5 51 68. E. 
IV d 46 386 E. 
IX. 2 40 47 KE. 
VIII. 3 36 27 E 
IDS 2 27° 27 iE. 
X. 1 tae. 


eo a 


XXV1 


ON THE BULLAN, OR ROCK-BASIN, AS FOUND IN 
- JTRELAND; WITH SPECIAL REFERENCE TO Two 
INSCRIBED EXAMPLES. By W. F. WAKEMAN, 
F.R.H.A.A.I. (With Plates XVI., XVII., and XVIIL) 


[Read Junz 11, 1888.] 


Bastn-L1KE hollows, artificially formed in the undisturbed rock, or 
sunk in boulders, are of frequent occurrence in almost every district 
in Ireland. 

These very curious and, indeed, mysterious relics of an early, but 
as yet unascertained period, are usually styled by Gaelic-speaking 
people bulldns, which term may be translated ‘‘ Little Holes.” 

Though remains of this class have for some time attracted the 
attention of not a few writers on the subject of Irish antiquities, no 
attempt, as far as I know, has hitherto been made to classify them, 
or to point to specialities which many most interestingly present. 
They seem to have been overlooked almost, or entirely, by Petrie, 
O’Donovan, O’Curry, Lord Dunraven, Du Noyer, and Sir William 
Wilde. Like the crannog question, theirs had long remained with- 
out inquiry until the bishop of Limerick, the Right Rev. Charles 
Graves, in Papers read at meetings of this Academy, set antiquaries 
on a new train of thought. Dr. Graves seems to have been of opinion 
that our rock-markings, cups, basins, &c., have been connected with 
sepulchral rites. His lordship, I have no doubt, has shot an arrow 
in the right direction. 

As bulldns very frequently occur in apparent connexion with a 
considerable number of our most venerable ecclesiastical establish- 
ments, they have been supposed by some writers to be unquestionably 
of Christian origin, and to have served the purpose of baptismal fonts. 
We find them, for instance, at Glendalough, Co. Wicklow; Cong, 
Co. Galway; Ullard, Co. Kilkenny; Templenaffrin, Co. Fermanagh ; 
Killinagh, in the same district; Roscom, Co. Galway ; Rathmichael, 
Co. Dublin; Inismurray, Co. Sligo; and in scores of other sites of 
primitive Christianity in Ireland. 

If they had been intended for fonts, it 1s impossible to account for 
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the appearance on the one rock, or boulder, of ten, seven, five, four, 
three, or two basins. One cavity or basin would surely have sufficed 
for the requirements of baptism. Sometimes one hollow touches, or 
opens into, another. 

In the Journal of the Royal Historical and Archeological Association 
of Ireland for July, 1875, p. 438, Dr. Martin contends that bulldns 
are simply rude mortars, in which Churchmen of an early period had 
pounded or ground their corn for food. Mr. G. H. Kinahan would 
appear to have adopted a like idea. In the same publication for 
January and April, 1888, p. 332, Mr. J. Browne, M.R.I.A., after 
noticing a work of this kind, called ‘‘St. Columb’s Font,” which 
appears to have been at one time in the graveyard of the old church 
of Desert-Toghill, Co. Londonderry, writes :— 

‘‘The question suggests itself to me—Could these bulldn stones 
have been used for the reception of exposed children ? for, as far back 
as the time of Justinian, houses of mercy for children were founded 
by him. The churches and church charities became refuges for this 
unfortunate class.” 

Mr. Browne, I think, could not have personally examined even a 
few of the remains under question. The late Rev. James Graves has 
remarked that there was some probability in the view expressed by 
Dr. Martin that these basins had been designed for grinding or pound- 
ing operations :— : 

‘¢ He had no doubt that the clergy lived close to, if not within, the 
ancient parish churches. In many instances the arrangements for a 
loft or upper room might yet be traced at the west end of some of 
these ruined buildings. The stones were so extremely rude that there 
was a difficulty in believing them to have been used as fonts even at 
the earliest period of Christianity in Ireland, and the hollows, cer- 
tainly, were too small to have served for total immersion. On the 
contrary, however, it must be remembered that if unsuited for baptis- 
mal purposes, many of these dul/dns were also, from their depth and 
small size, ill-fitted for mortars. There was a suspiciously pagan 
aspect about this class of ancient remains.” 

Mr. Graves seems to have had in mind only those examples which 
occur in the vicinity of primitive ecclesiastical sites; he does not 
appear to have considered the marked variety in the distribution of 
these mysterious waifs of time. They may be observed in districts 
which had never possessed a church, Christian cemetery, or holy 
well; along the shores of low-lying lakes or rivers; upon or near the 
summits of lofty hills; within natural or artificial caverns. Examples 
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of the larger kind are to be seen in the chambered carns of Newgrange, 
Dowth, and Sliabh-na-Caillighe. (See Plate XVIII., fig. 1.) 

Some years ago, when exploring the rich, pagan, urn-bearing 
cemetery of Drumnakilly, near Omagh, Co. Tyrone, I was fortunate 
enough to disinter several stones, evidently the floors of cists. Hach 
of these exhibited large cup-hollows, or budlan-like excavations, over 
which highly decorated cinerary vases containing large quantities of 
burnt human bones were found 7m sztu, placed mouth downward. Two 
of these stones I have deposited in the Kilkenny Museum. (See Plate 
XVI., figs. 1 and 2; see also Plate XVIIL., fig. 3.) Now here at 
least four well-marked bowls or hollows of the kind under notice 
were discovered certainly associated with funeral rites or usages, upon 
the exact nature of which, with our present knowledge, it is, perhaps, 
useless to speculate. This ‘‘find,’? however, suggests the idea that 
the basins already referred to, as occurring in some of our greater carn 
chambers, may have been formerly surmounted by sepulchral vases of 
which no trace remains. 

Before proceeding further, it may be well that I should draw at- 
tention to the characteristics which the bul/dns usually present. In 
plan they are invariably more or less circular, while in section they 
vary considerably. (See Plate XVIII., fig. 4.) The majority are 
simply bowl-shaped, with a depth about equal to their diameter ; 
while others present the figure of an acutely-pointed cone. They 
rarely exceed eighteen inches in diameter, and it should be observed 
that many examples are considerably smaller. In not a few instances 
the hollow is flat-bottomed and extremely shallow—sometimes little 
more than a couple of inches in extreme depth. 

Concerning remains of this class many stories are current amongst 
our country people; but such legends are scarcely worthy of serious 
attention, and not a few of them are obviously concoctions of com- 
paratively recent times. In a note, however, to the late Rev. F. 
Shearman’s Loca Patriciana, 4th series, vol. ii1., p. 281, of the Journal 
k.H.A.A.I., an interesting reference to a stone of the kind will be 
found. Mesgegra, King of Leinster, in the first century of the Chris- 
tian era is slain, and decapitated by Conal Cearnach, the champion of 
Ulster. The head is laid upon a stone, and the tale records ‘‘ that the 
blood pierced the stone, and flowed through it to the ground.’”’ This 
relic of pagan days is said still to remain in the stream opposite the 
ruined Franciscan church of Clane. ‘‘It is a budldn stone, and has an 
Inverse conical cavity eighteen inches deep and as many wide on its 
upper surface.”’ 
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But, as I may venture to suggest, the hollows under notice may 
have been associated in some way with other than mere funeral or 
sepulchral ceremonies. They, as already remarked, are numerously 
found in the immediate vicinity of many of our oldest Christian estab- 
lishments. In connexion with each primitive church is generally a 
well of a class which there is every reason to believe was in ante- 
Christian times in Ireland considered sacred. With the water of 
many of these founts St. Patrick, and other pioneers of the Faith, 
baptized their converts. Hence the estimation in which certain 
springs are held with us to this day. It is very interesting to notice 
how frequently a dbul/dn-stone is found close to, or within a short 
distance of, a well. There would seem to be a close connexion 
between them, and one is usually considered by our conntry people 
as sacred as the other. May not the dud/an, in common with the 
fount, have at times suggested a site to the early church builder? and 
may not it, like the well, have served some end sacred in the imagi- 
nation of our pagan forefathers? Be this as it may, two, at least, of 
our most remarkable bwlldns would appear to bear marks of their 
having, like certain of the wells, been consecrated to Christian pur- 
poses. (See Plate XVII., fig. 3.) That this idea may not appear to 
be overstrained, I beg to exhibit a drawing and rubbing made from 
a hitherto unnoticed inscription which occurs upon a fine bulldn rock, 
or boulder, situated in the immediate vicinity of the extremely ancient 
church of Kill-of-the-Grange, near Monkstown, Co. Dublin. It reads 
pom, and may be considered to stand for DoMINI, or DOMINO; or, pos- 
sibly, for the words pro oprimo maximo. . Scribings of this class are 
thus alluded to by Dr. Petrie in a letter addressed to the late Earl 
of Dunraven, and partly reproduced in the valuable work on inscrip- 
tions found in Ireland, edited by Miss Stokes :— 

‘¢ With reference to the antiquity of your incised Kerry crosses, I 
do not know what I can add to the simple expression of my opinion 
that I consider them unquestionably of the fifth, or at the latest sixth, 
century ; and perhaps I should add that such cross-inscriptions, as 
well as the letters dns, dni, dno, or dns, dni, or dno, which so often 
accompany them—abbreviations of DoMINUS, DOMINI, DOMINO—are 
almost peculiar to the ancient territory of Kerry and its islands, in 
which such remains, like its Ogham inscriptions, are so common, 
and in which I cannot but believe that Christianity was first 
planted.” 

The letters engraved on the Kill-of-the-Grange dud/dn are, as will 
be acknowledged by experts in such matters, perhaps as old as any 
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lapidary inscription of Christian times found in Ireland. It is not, fi 
believe, too much to assume that they were meant to purify the 
monument from its pagan associations and taint. 

The Kerry stones referred to by Petrie, together with their dedi- 
catory inscriptions, exhibit primitive incised or punched crosses, but 
no name of a person to be commemorated. The most important of 
these remains is a pillar-stone at Kilmalkedar, which, in addition to a 
cross and the letters pwr (pominr), exhibits on one of its sides the 
whole alphabet (with the exception of the A, which has been broken 
off) in the debased Roman style of the sixth or following century. 
The carving of this abecdarium would appear to have been an atfter- 
thought, and executed probably a century or so later than the 
dedicatory DNI. | 

That in the British Isles, and indeed elsewhere, certain pillar- 
stones, or other monnments venerated by pagans, were in the early 
days of the Church preserved, and even devoted to Christian purposes, 
is a fact concerning which there can be no question. We read, for 
instance, that when St. Patrick on a certain occasion was travelling in 
Connaught he arrived at a place in the present county of Galway, 
near Lough Hackett, where he found the people worshipping three 
idols in the form of pillar-stones. These the saint did not destroy, 
but upon them he caused to be inscribed the names of the Redeemer— 
Jesus, Salvator, Soter. (See Zripartite Life, u., c. 52.) Many other 
cases of similar import might, if necessary, be brought forward, but 
let one suffice for the present. 

The county Dublin bwllan rock is, as far as I know, the only 
lettered example of its class remaining in Ireland. (See Plate 
OVERS Mato 352::) 

Not far from Enniskillen, close to the western shore of Drumgay 
Lough, may be seen a block of hard, red sandstone, rudely qua- 
drangular in form, measuring ten feet in length by six in breadth, 
and rising to the height of about four feet above the present level 
of the ground. (Sce Plate XVIII., fig. 2.) Upon its upper 
surface has been sunk a fine dbulldn, one foot four inches in dia- 
meter by eight inches in depth. This cavity, which presents all 
the appearance of having been worked out with a punch, is bowl- 
shaped in section, and in form highly symmetrical. Upon its 
base appears a cross, in Roman fashion, of the simplest kind. This 
figure,, which has been well sunk into the stone, like the great 
majority of our early rock markings, must have been produced by aid 
of a pick. It is certainly not incised. The presence of a design of 
any kind within a dudlan would indicate that the hollow had not been 


262 Proceedings of the Royal Irish Academy. 


intended to answer the purpose of a mortar. The cross here found is 
of the earliest class, and may be as old as the dawn of Christianity in 
Erin. 1t occurs on a monument distant from any cemetery or church 
site, and in a situation so lonely that few but herdsmen ever come 
that way. There is no ancient road, pathway, station, or holy well, 
in the neighbourhood. ‘Tradition is silent concerning it, as also about 
a fractured bloek of sandstone which lies prostrate a few yards distant : 
the latter is, probably, a ruined dallan. I cannot but regard the 
presence of the cross here as very interesting and suggestive. If, as 
we have seen, during an early period of the Church in Ireland, as in 
England and upon the Continent, it was the custom, at least occa- 
sionally, to sanctify guondam idolatrous monuments, and utilize them 
for Christian purposes, may not the character of this bud/dn have been 
so transformed ? We would seem to recognize at Drumgay a form of 
consecration differing only in style, certainly not in spirit, from that 
displayed at Kill-of-the-Grange—the usual symbol of Christianity 
instead of the dedicatory pom for DoMINI, DOMINO, or pom, for the 
words DEO OPTIMO MAXIMO. | 

Perhaps after the two inscribed bul/ans just noticed, the ten-holed 
example of which I furnish a faithful drawing, is the most re- 
markable in Ireland. (See Plate XVII., fig. 2.) It stands on the 
shore of Upper Lough Macnean, and close to the ancient ruined 
parish church of Killinagh. The basins, which average about ten 
inches in diameter, are of various depths, and each is nearly filled 
with a somewhat circular or oval stone. There is a holy well 
close at hand, dedicated, like the church, to St. Brigid. The 
bullan is popularly known as ‘‘St. Brigid’s stone,” or altar. <A 
lady, who from infancy had resided in the immediate neighbour- 
hood, was good enough to inform me that she had been told when 
a child by her old nurse, who was a native of the district, that many 
years before this curious monument was known amongst the people as 
the ‘‘ cursing-stone.”’ 

I heard the same story from a very old man who had lived all his 
life almost in sight of the time-stained gables of the neglected and 
mouldering ce//. It was the custom, he said, when any of the neigh- 
bours bad a grudge against a real or supposed enemy, and wished him 
harm, to proceed to the ‘‘ altar’? and anathematize him, at the same 
time turning the stones deposited in the basins. This practise, how- 
ever, was not carelessly or lightly to be indulged in, as the curses, when 
undeserved, were sure to descend in full force on the person or pro- 
perty of their utterer. Surely this custom was at least un-Christian ? 
It looks very like a relic of paganism, and, no doubt, so it was. We 
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know that in days anterior to Christianity a peculiar mode of cursing, 
in which the turning of stones was part of the proceedings, prevailed 
amongst the people of Erin. Sir Samuel Ferguson, in ‘‘ The Burial 
of King Cormac,”’ one of his charming and truly national poems, thus 
refers to this archaic system of anathematizing. The incident appears 
to have been recorded in one of our earliest manuscripts. 


‘‘ They loosed their curse against the king ; 
They cursed him in his flesh and bones ; 
And daily in their mystic ring 
They turned the maledictive stones.”’ 


The cursing- or swearing-stones of pagan days were, in all proba- 
bility, plain. Those found on early Christian altars, as at Inismurray, 
are sometimes decorated with crosses, more or less chaste in design. 
Portion of the work on one of the Inismurray stones is of extremely 
early character, and reminds one most forcibly of a scribing which 
occurs on the interior of the pagan carn of Newgrange. 

I may, perhaps, be permitted to remark, in passing, that in some 
of the primitive symbolic or decorative designs figured in our greater 
carns, we may discover the first germs of a style of art, vaguely named 
‘¢ Celtic,” for the cultivation and development of which Erin, during 
the earlier ages of Christianity, and even down to the close of the 
twelfth century, was pre-eminently distinguished. (See Plate XVIL., 
fig. 1.) 

At a place called Keim-an-eigh, situated in an extremely wild dis- 
trict of the county Cork, may be seen a grand five-holed budldn rock. 
As at Killinagh, each of its basins contains a stone; but the purpose 
for which the latter had been used is now quite forgotten by the 
neighbouring people. A very absurd legend concerning them re- 
mains. They are supposed to have been originally rolls of butter 
which a certain woman had churned from milk dishonestly ob- 
tained. Fiachna, a local saint, is stated to have been highly indig- 
nant when, contrary to his exhortations, the ill-minded vantigh would 
still persist in supplying herself surreptitiously with the milk of other 
people’s cows. He determined at length to make an example of the 
delinquent; and this he accomplished by turning her, as well as some 
butter she was carrying, into stone. A dallan, about six feet in 
height, rudely resembling a draped female figure, stands pretty close 
to the bulldn. No doubt, in this real or fancied resemblance the trans- 
formation story originated. It is well worthy of remark that here, as 
at Drumgay, we find a pillar-stone in apparent connexion with the 
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bulldn. I should mention that the basins are about one foot in dia- 
meter, and average four or five inches in depth. There is no sign of 
carving on the stones they contain, nor, as far as I am aware, has any 
device been noticed on similar objects which may be supposed to 
belong to pagan, or, perhaps, pre-historic times. 

Enough has, probably, on this occasion been said in illustration of 
the larger bud/dn remains bearing in their cavities oval or rounded 
stones which, there is every reason to believe, were used by our 
ancient people for purposes not always clearly ascertained, but which 
would appear occasionally to have been connected with practices now 
considered eminently un-Christian. 

Bullan rocks or boulders presenting basins in which supposed cere- 
monial stones are found occur in many parts of the country. But in- 
finitely more numerous are plain empty cavities, which appear singly, 
at other times in groups, upon the one monument. It is probable that 
during the accidents of ages anything movable which had belonged to 
these examples has long disappeared. (See Plate XVIL., fig.4.) Asa 
specimen of a plain, and, it may be presumed, denuded, dulldn, I refer - 
to one which may be seen on the river’s bank, close to the famous Abbey 
of St. Fechin at Cong, Co. Galway. It is remarkable for the shallow- 
ness of some of its hollows, which scarcely exceeds a couple of inches. 
These, at least, could never have served as mortars. 

An attempt to describe even one-third of the dud/ans which remain 
in Ireland would necessarily require a eonsiderable expenditure of time, 
nor could a single volume of moderate size contain all that might be 
brought forward in illustration of the several peculiarities which these 
antiquarian puzzles present. 

In this sketchy Paper I have essayed to do little more than point 
to typical examples; yet I am not without hope that each known 
variety has been more or less referred to. The rock-basin or bullan 
is that confined to Ireland; it is represented in most countries which 
had been occupied by a race either wholly or in part Celtic. Probably, 
the most celebrated monument of this class is the famous ‘‘ Coronation 
Stone”’ (the history of which has been traced for many centuries), now 
preserved in Westminster Abbey. I have not myself seen this won- 
derful relic ; but, judging from a photograph, I do not hesitate to pro- 
nounce it a well-marked bul/an of a type which is represented with us 
in more than one locality, and especially in Cleenish Island, Lough 
Erne, not far distant from Enniskillen. No suggestion like that which 
I now venture to make has hitherto, I believe, appeared; but then 
very few antiquaries or writers on the subject of British history would 
seem to have known anything about the character of our Irish dudlans. 
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MINUTES OF PROCEEDINGS. 


_ Monpay, Aprit 25, 1887. 
Rev. Dr. Havcuton, F.z.s., President, in the Chair. 


Rev. John Gwynn, v.p., and Mr. George Coffey, B.z., signed the 
Roll, and were admitted Members of the Academy. 

The Right Rev. Dr. Graves, Bishop of Limerick, read a Paper 
‘‘On the Reading and Interpretation of an Ogam Inscription found at 
Maumanorig, in the County of Kerry.” 

The Secretary read Notes by Professor Morgan W. Crofton, F.r.s., 
‘‘On the Application of the Symbolical Methods to the Solution of 
certain Functional Equations.” 

Donations to the Library were announced, and thanks were voted 
to the Donors. 


Monpay, May 9, 1887. 
Sir Roserr Batt, F.R.s., Vice-President, in the Chair. 


Mr. Albert R. Nichols, 3.a.; Mr. James C. 8. Green, m.s. ; and 
Rev. Patrick A. Yorke, were elected Members of the Academy. 

Hon. Mr. Justice O’Hagan, Vice-President, took the Chair while 
Sir Robert Ball, r.x.s., read a Paper ‘‘On the Plane Sections of the 
Cylindroid, being the Seventh Memoir on the Theory of Screws.” 

Sir Robert Ball having resumed the Chair— 

Dr. W. Frazer read a Paper ‘‘ On Counterfeited Irish Antiquities.” 

Donations to the Library were announced, and thanks were voted 
to the Donors. 

[1*] 


4 Royal Irish Academy. 


The following Recommendation from the Council was adopted by 
the Academy :— 

That instead of By-Laws 2 and 8, in Chapter III., as they now 
stand, the following be substituted : 

2. ‘‘ Every Member (save as provided for in Rules 5 and 8 of this 
Chapter) shall, besides his Entrance Fee, pay in every year to the 
Treasurer the sum of Two Guineas as an Annual Subscription. This 
sum becomes due on the 16th of March next after the Election of such 
Member, unless his Election has taken place between the Ist of 
January and the 16th of March, in which case his first Annual Sub- 
scription shall not become due until the 16th of March in the year 
following.” | 

8. ‘‘In the case of non-compounding Members resident out of the 
United Kingdom, the Annual Subscription shall be One Guinea for 
every clear Academic Year spent abroad.” 

A Committee appointed by the Academy to draw up an Address of 
Congratulation to Her Majesty the Queen, Patron of the Academy, 
on the completion of the Fiftieth Year of Her Reign, brought up the 
following :— 


“To Her Mosr Gracious Masesry Queen VICTORIA. 


‘¢ May ir PLEASE Your Magszsry, 


‘¢'We, the President and Members of the Royal Irish 
Academy, beg permission to present to you our most loyal and hearty 
congratulations on the completion of the Fiftieth Year of your Reign. 
‘‘OQur Academy was founded by Royal Charter in 1786, and since 
then the reigning Sovereign of these realms has been our Patron. 
‘‘Founded for the promotion of the study of Science, Polite 
Literature, and Antiquities in Ireland, we hope that the record of 
our published work, and the large Museum of Antiquities that we 
have collected, will prove us not to have been unfaithful to our trust. 
‘¢ We recall with pride and gratification, that on the occasion of 


celebrating our centenary, in May, 1886, we were honoured by the 


congratulations and best wishes of Your Most Gracious Majesty. 
‘‘ And we pray that Your Majesty may be long spared to occupy 
your exalted position. 
‘‘ Signed on behalf of the Royal Irish Academy, 


‘‘SamurL Haveuton, Cix., u.v., Presodent. 
‘‘ i. PerckvaAL WricuHt, M.D., Secretary. 
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It was moved by Sir Robert Kane, seconded by Mr. Justice 
O’ Hagan, and passed :— 

‘“‘ That the Address to Her Majesty the Queen, just read, be 
adopted, and that the President and Secretary of the Academy 
(accompanied by the Mace) do present the same, on behalf of the 
Academy, at whatever time and place shall be appointed.” 


4 


Monpay, May 23, 1887. 
Rev. Dr. Havenron, F.z.s., President, in the Chair. 


Mr. Albert R. Nichols, Mr. James C. 8S. Green, and Rev. Patrick 
A. Yorke, signed the Roll, and were admitted Members of the 
Academy. 

Mr. V. Ball, m.a., F.R.s., read a Paper ‘On the Identification 
of the Animals and Plants of India which were known to the Ancient 
Greeks.” 

Donations to the Library were announced, and thanks were voted 
to the Donors. 


Monpay, JunE 13, 1887. 


Rieut Hon. Sir Parrick J. Keenan, c.z., K.c.m.c., Vice-President, 
in the Chair. 


Mr. James C. Semple was elected a Member of the Academy. 


The Secretary read a Paper by Mr. J. HE. Gore, rpa.s., “A _ 
Revised Catalogue of Variable Stars, with Notes and Observations.” 

The Secretary read a Paper by Mr. Philip Burton ‘“ On the 
Reflection of Light from Below the Horizon.” | 

Donations to the Library were announced, and thanks were voted 
to the Donors. 
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Monpay, June 27, 1887. 


Rev. Dr. Haventon, F.x.s., President, in the Chair. 


Mr. James C. Semple signed the Roll, and was admitted a Member 


of the Academy. 

Mr. Richard A. Gray and Mr. Hugh Robinson were elected 
Members of the Academy. 

Professor D. J. Cunningham, m.p., read a Paper by Dr. St. John 
Brooks and himself ‘‘ On the Peroneus Quinti Digiti Muscle.” 

Professor D. J. Cunningham, m.p., read a Paper by Professor E. H. 
Bennett, m.p., and himself, ‘‘ On the Brain and Eyeball of a Cyclopian 
Embryo.” . 

Donations to the Library and Museum were announced, and thanks 
were voted to the Donors. 

The following Science Grants, recommended by the Council, were 
confirmed :— 

£10 to the Rev. T. E. Espin, to assist him in his revision of 
Birmingham’s Red Star Catalogue. 

£10 to Mr. Richard P. Vowell, for a Report on the Flora of the 
Shores and Neighbourhood of Loughs Corrib and Mask. 

£25 to Professor J. P. O’Reilly, as an additional grant for a Report 
on the Constitution of certain Cambrian Rocks. 

The Secretary laid on the table Cunningham Memoir, No. IV. (Sir 
Robert Ball ‘‘On Dynamics and Modern Geometry ’’), and a circular 
relating to the forwarding of the 4to publications of the Academy to 
the Members. 


Monpay, Novemper 14, 1887. 
Rev. Dr. Haveuton, F.z.s., President, in the Chair. 


Mr. Richard A. Gray, and Mr. Robert Cochrane signed the Roll, 
and were admitted Members of the Academy. 

Mr. John Mulhall was elected a Member of the Academy. 

Rey. P. A. Yorke, read a Paper ‘‘ On Ancient Irish Architecture.” 

Professor H. Hennessy, F.z.s., read a Paper ‘‘ On the Hot Air Bath 
in Central Europe and in Ireland.” 
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Dr. Tarleton, F.1T.c.p., read a Paper ‘‘On a New Method of finding 
the Conditions fulfilled when the Roots of the Harmonic Determinant 
Equation are Equal.” 

Dr. W. Frazer read a Paper ‘‘ On a Bell Shrine recently purchased 
for the Museum.” 

Donations to the Museum and Library were announced, and thanks 
were voted to the Donors. 

The following Letters, relative to the Academy’s Address to the 
Queen, were read :— 


‘¢ WHITEHALL, 25th June, 1887. 
ls SIR, 

‘‘ With reference to your letter of the 20th ultimo, I am 
directed by Mr. Secretary Matthews to inform you that he has been 
commanded by the Queen to express to you Her Majesty’s regret that 
she has been unable to arrange to receive in person the Address of 
Congratulation of the Royal Irish. Academy on the occasion of Her 
Majesty’s Jubilee. | 

‘‘ If, therefore, you will be so good as to forward the Address to 
this Office, Mr. Matthews will be happy to take an early opportunity 
of laying the same before Her Majesty. 

“T am, Sir, 
— “ Your obedient Servant, 
‘¢. Leten PemBerton. 
‘THe Rey. THe PRESIDENT, 
‘* Royal Irish Academy, 
‘¢ Dawson-street, Dublin.’ 


‘C WHITEHALL, 237d July, 1887. 
aDOLE: 

‘¢T have had the honour to lay before the Queen the loyal 
and dutiful Address of the Members of the Royal Irish Academy on 
the occasion of Her Majesty attaining the Fiftieth Year of Her Reign ; 
and I have to inform you that Her Majesty was pleased to receive the 
same very graciously. 

‘¢ T have the honour to be, Sir, 
‘¢ Your obedient Servant, 
‘¢ Henry Matruews. 
‘¢Tar REVEREND THE PRESIDENT 
‘¢ Of the Royal Irish Academy, 
‘619, Dawson-street, Dublin.”’ 


The Todd Lecture Series, Vol. II. (Dr. R. Atkinson ‘‘On the 
Passions and Homilies from Leabhar Breac’’), was laid on the table. 
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Wepnespay, NovempBer 30, 1887. 


(Stated Meeting. ) 


Rev. Dr. Havenron, r.r.s., President, in the Chair. 


Rev. Edmond Barry signed the Roll, and was admitted a Member 
of the Academy. 

The Secretary of Council brought down from the Council the 
following Recommendation :— 

The Council recommend to the Academy that the following By- 
Law, Chapter XI., Section 1 (Manuscripts)— 


‘No MS. shall, under any circumstances, be lent out of the 
Library without such pecuniary guarantee for its safe return as the 
Council shall require ”’ 


—hbe amended, by striking out the words subsequent to the word 
‘¢ Library.” 

The following Amendment was moved by Mr. J. T. Gilbert and 
seconded by the Rev. D. Murphy :— 


‘¢ That the Recommendation of the Council relating to the altera- 
tion of By-Law, Chapter XI., Section 1, be referred back to the 
Council for reconsideration.” 


The Amendment was carried by the casting vote of the President, 
there being ten for and ten against. 

Dr. Tarleton, F.1.c.p., read a Paper ‘‘ On the Determination of the 
Numerical Factors in the Expansion of Laplace’s Co-efficients.”’ 

The Secretary read a Paper by Mr. J. E. Gore, F.B.A.S., ‘¢On the 
Double Star, Struve, 2120.” 

The Librarian (Dr. Frazer) exhibited a series of Letters, purchased 
for the Academy, from Bishop Barnard to Sir Joseph Banks relating 
to the Foundation of the Royal Irish Academy. 

Donations to the Library were announced, and thanks were voted 
to the Donors. 
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Monpay, DecempBer 12, 1887. 
Rey. Dr. Haventon, F.R.s., President, in the Chair. 


Rey. Francis O’Brien, p.r., and Mr. Seaton Forest Milligan were 
elected Members of the Academy. 

The Secretary read a Paper by Sir Robert Ball, F.z.s., ‘‘ Researches 
on the Theory of Distance.” 

The Secretary read a Paper by Mr. J. E. Gore, F.p.a.s., ‘On 
the Double Star, 45, Geminorum.” 

Professor Haddon, m.a., read a Second Report ‘‘On Deep-Sea 
Dredging off the South-West Coast of Ireland.” 

Donations to the Library were announced, and thanks were voted 
to the Donors. 

An Index to the Papers published in the Zransactions, Cunning- 
ham Memoirs and Lrish Manuscript Series (4to), between the years 
1786 and 1886, with an Appendix giving the names of the Officers of 
the Academy from 1785 to 1887, and of those to whom the Academy’s 
Cunningham Gold Medals have been awarded, was laid on the table. 

The following Notice of Motion was handed in by Mr. J. T. 
Gilbert :— | 


‘* Notice of Recommendation to Council to be proposed at the next 
Meeting of the Academy. 


‘That, as the Four Volumes in the Irish Language, issued by the 
Academy, are not accompanied by English versions, and as their con- 
tents are consequently unavailable to the public, the Council be 
recommended to consider the matter, and report to the Academy, at 
its next Meeting, on the practicability of procuring and publishing 
translations of these books by means of the £400 voted annually to 
the Academy by the House of Commons for works on Irish MSS. ; and 
also whether, for this object, allocations could be made from the 
interest of the Cunningham Fund, now at the disposal of the 
Academy.” 


10 Royal Irish Academy. 


Monpay, January 28, 1888. 
Rev. Dr. Haveuton, F.R.s., President, in the Chair. 


Rev. Dr. Gwynn read a Paper ‘‘On a Syriac MS. of the New 
Testament in the Library of the Earl of Crawford.” 

Donations to the Library were announced, and thanks were voted 
to the Donors. 

The following Science Grants, recommended by the Conncil, were 
confirmed :— 


£10 to Mr. R. Lloyd Praeger, for the investigation of the Post- 
tertiary Estuarine Deposits of the North of Ireland. 

£20 to Mr. W. J. Knowles, to investigate the Prehistoric Remains 
of the Sand Hills of the Coast of the Northern Counties. 

£15 (additional) to Professor O’Reilly, for investigating the 
Chemical Constitution of the Cambrian Rocks of Bray. 


Read Letter from the Rector of the University of Bologna, asking 
the Academy to send a Representative to be present at the celebra- 
tion of the completion of the Eighth Century of the University’s 
existence. 

It was proposed by the Rev. J. H. Jellett, p.p., Provost of Trinity — 
College, Dublin, seconded by Mr. J. T. Gilbert, and resolved— 


“That the President be requested to act as Representative of the 
Royal Irish Academy at the celebration of the completion of the 
Eighth Century of the existence of the University of Bologna.” 


. J. T. Gilbert moved and Mr. W. J. Doherty seconded the 
sees which was passed :-— 


‘That, as the Four Volumes in the Irish Language, issued by the 
Academy, are not accompanied by English versions, and as their con- 
tents are consequently unavailable to the public, the Council be 
recommended to consider the matter, and report to the Academy, at 
its next Stated Meeting, on the practicability of procuring and 
publishing translations of these books by means of the £400 voted 
annually to the Academy by the House of Commons for works on 
Trish MSS.; and also whether, for this object, allocations could be 
made from the interest of the Cunningham Fund, now at the disposal 
of the Academy.” 
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Monpay, Frepruary 13, 1888. 
Rey. Dr. Havenron, F.z.s., President, in the Chair. 


| Mr. John Mulhall signed the Roll, and was admitted a Member of 
| the Academy. 
| The Most Rev. Bishop John Healy, p.p., tu.p.; Richard C. W. 
Hill; Rev. David B. Mulcahy, p.p.; Robert F. Scharff, B.sc., PH.D. ; 
and George Walpole, were elected Members of the Academy. 
Donations to the Library were announced, and thanks were voted 
to the Donors. 
The following Science grant, recommended by the Council, was. 
- confirmed :— 


£50 to Professor Haddon, to assist him in the investigation of 
Coral Reefs. | 


Monpay, Frsruary 27, 1888. 


Rev. Dr. Haveuron, F.R.s., President, in the Chair. 


| Myr. Richard C. W. Hill signed the Roll, and was admitted a 
Member of the Academy. 
_ The following Science grants, recommended by the Council, were 
confirmed :-— 
£10 to Colonel W. G. Wood-Martin, in aid of the Exploration of 
the newly-discovered Crannog Site in the County of Meath. 

£60 to a Committee consisting of Rev. W.S. Green, Mr. J. Wright, 
Dr. C. B. Ball, and Dr. E. P. Wright, to continue the Deep Sea 
Investigations to the 1000 fathom depth off the South Coast of 
Ireland. 


| Onthe Motion of Viscount Gough, seconded by Mr. Justice O’ Hagan, 
it was resolved that 


‘‘The Academy desires to place on record its deep sense of the 
great loss which it has sustained by the decease of the Rev. Dr. J. H. 
Jellett, Provost of Trinity College, who had been for nearly forty-seven 
years one of its Members, and during which period he had taken a very 
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active part in the direction of its affairs, as Member and Secretary of 
its Council, and for more than four years as its President. 
‘By his death Science has lost one who took a foremost position 
in its ranks, and who had therein achieved a very high reputation. 
‘““The Academy tenders to Mrs. Jellett and the members of her 
family its sincerest sympathy in their bereavement.”’ 


The Academy, as a mark of respect, then adjourned. 


Fripay, Marce 16, 1888. 
Rev. Dr. Haveuton, F.nr.s., President, in the Chair. 


Dr. Robert Scharff signed the Roll, and was admitted a Member 
of the Academy. 

The President declared the Ballot open for the Election of the 
President and Council for the year 1888-9, and appoimted Mr. J. R. 
Garstin and Mr. J. F. Lombard Scrutineers. 


The President declared the Ballot open for the Election of an 
Honorary Member, and appointed the Treasurer and Secretary 
Scrutineers. 


The Secretary of Council read the following 


ReEporRtT OF THE CoUNCIL FOR THE YEAR 1887-88. 


Since the date of the last Report of the Council the following 
parts of the Zransactions have been published :— 


Vol. xxix. 


Part 1. ‘‘On the Plane Sections of the Cylindroid, being the 
Seventh Memoir on the Theory of Screws.”? By Sir Robert S. Ball, 
LL.D., F.R.S., Royal Astronomer of Ireland. 

Part 2. ‘‘On the Ogam Monument at Kilcolman.” By the Right 
Rev. Charles Graves, p.p., Bishop of Limerick. 
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Cunningham Memoirs. 


No. 1v. ‘‘ Dynamics and Modern Geometry, a New Chapter in 


| the Theory of Screws.” By Sir Robert 8. Ball, ti.p., F.r.s., Royal 
_ Astronomer of Ireland. 


Also ‘*A List of the Papers published in the TZransactions, 
Cunningham Memoirs, and Lrish Manuseript Series (4to) between 
the Years 1786 and 1886; with an Appendix giving the Names of 
the Officers of the Academy from 1785 to 1887, and of those to 
whom the Academy’s Cunningham Gold Medals have been awarded.” 

Of the Proceedings, Part 6 of vol. iv. (Second Series), containing 
Papers on Science, and Part 8 of vol. ii. (Second Series), containing 
Papers on Polite Literature and Antiquities, were published in 
January, 1888. 

In the Zodd Lecture Series, vol. 11., ‘‘ The Passions and Homilies 
from the Leabhar Breac: Text, Translation, and Glossary.” By 
Robert Atkinson, M.A., LL.D. 

In the Department of Science the Contributors are :—Mr. 
Morgan W. Crofton; Sir Robert Ball; Mr. V. Ball; Dr. Cunningham ; 
Dr. Brooks; Mr. Gore; Mr. Burton; Dr. Bennett; Mr. H. Hennessy ; 
Dr. Tarleton; Mr. Haddon; Mr. Alexander; and Mr. Thomson. 

In the Department of Polite Literature and Antiquities :— The 


_ Bishop of Limerick; Dr. Frazer; Rev. P. A. Yorke; Rev. Dr. Gwynn. 


The following Grants in aid of the Preparation of Scientific 
Reports have been sanctioned by the Academy :— 


£10 to the Rev. T. E. Espin, to assist him in his revision of 


Birmingham’s Red Star Catalogue. 


£10 to Mr. Richard P. Vowell, for a Report on the Flora of the 
Shores and Neighbourhood of Loughs Corrib and Mask. 

£25 to Professor J. P. O’Reilly, as an additional grant for a 
Report on the Constitution of certain Cambrian Rocks. 

£10 to Mr. R. Lloyd Praeger, for the investigation of the Post- 
tertiary Estuarine Deposits of the North of Ireland. 

£20 to Mr. W. J. Knowles, to investigate the Prehistoric Remains 

of the Sand Hills of the Coast of the Northern Counties of Ireland. 

£15 (additional) to Professor O’Reilly, for investigating the 
Chemical Constitution of the Cambrian Rocks of Bray, 
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£50 to Professor Haddon, to assist him in the investigation of 
Coral Reefs. 

£10 to Colonel W. G. Wood-Martin, in aid of the Exploration of 
the newly-discovered Crannog Site in the county of Meath. 

£60 to a Committee consisting of Rev. W. 8. Green, Mr. J. 
Wright, Dr. C. B. Ball, and Dr. E. P. Wright, to continue the 
Deep Sea investigations to the 1000 fathom depth off the South 
Coast of Ireland. 

In the past year the study of Celtic has been advanced by 
the publication of the Lectures of the Todd Professor, during his 
tenure of office in the years 1885-1887. As his successor in this 
office, the Rev. Dr. M‘Carthy has been appointed, and he will, it is 
hoped, deliver his first series of Lectures during the incoming 
Academic year. 

The Council have to regret that more progress has not been made 
with the Annals of Ulster, of which the first volume, however, is 
now available to the public, having been issued by the Stationery 
Office. 

On a motion of Mr. Gilbert, it was referred to the Council to pre- 
pare a Report in expression of their opinion as to the practicability of 
attempting to obtain translations of the Facsimiles of Irish MSS., 
already published by the Academy; but the Council, after consider- 
ing the subject, felt that it was too important to be hurried over in 
the end of the Council session, and therefore recommend the comple- 
tion of the inquiry to the incoming Council. 

Amongst the numerous additions to the Library made during the 
past year are—a large series of publications presented by the trustees 
of the British Museum; a number of volumes from the Natural 
History Department of the British Museum, South Kensington; 
Catalogue of the Meduse of the Australian Seas, &c., presented by the 
trustees of the Australian Museum, &c. 

During the past year several objects, some of considerable anti- 
quarian interest, have been added to the collection of the Museum. 
They comprise implements ef bronze, wood, stone; portion of a bell 
shrine with leather case; a unique gilt bronze ornament, found in 
the Co. Antrim; an ancient bottle and leather purse, Co. Mayo; and 
an iron cauldron of remarkable workmanship, found near a crannog 
in the Co. Cavan. 
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| The following Ordinary Members have been elected since the 16th 
_ March, 1887 :— 
; . Richard A. Gray, c.x. 

. James C. 8. Green, m.B. 

. Most Rev. Bishop Healy, p.p., t1.p. 
. Richard C. W. Hill. 

. Seaton F. Milligan. 

. Rev. David B. Mulcahy, p.p. 

. John Mulhall. 

. A. R. Nichols, B.a. 

. Rey. Francis O’Brien, P.P. 

. Hugh Robinson. 

. Robert F. Scharff, B.sc., PH.D. 

. James C. Semple. 

. George Walpole. 

. Rev. Patrick A. Yorke. 
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We have lost by death, within the year, twelve Members :— 


. Thomas Baldwin, elected June 24, 1872. 
. Sir John Barrington, p.t., elected May 14, 1866. 
. John A. Blake, u.p., elected January 10, 1876. 


. Very Rev. Canon Ulick J. Bourke, p.p., elected January 9, 
1871. 


. Right Hon. Lord Clermont, p.t., elected January 11, 1841. 
. Denis Crofton, B.a., elected August 24th, 1857. 


6 
7. Rev. John Hewitt Jellett, p.v., Provost of Trinity College, 
Dublin, elected April 12, 1841. 


8. Charles Croker King, m.p., elected June 8, 1845. 


9. Right Hon. James Anthony Lawson, L1.p., pD.c.L., elected 
| May 11, 1857. 


10. George Woods Maunsell, m.a., p.u., elected January 9, 1871. 
11. Very Rev. Canon John O’Rorke, v.v., elected June 11, 1866. 


12. Lieutenant-General William J. Smythe, r.r.s., elected April 
14, 1873. 
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or 


16 Royal Irish Academy. 


We have also lost, by death, one Honorary Member in the Section 
of Polite Literature and Antiquities :— 


Sir Henry James Sumner Maine, LL.D., K.¢.s.1., F.R.S. 


Among the foregoing, Mr. D. Crofton published in our Zransactions 
and Proceedings several Papers, the titles of which (given below) 
sufficiently indicate the nature of his studies, though they suggest 
rather than display his power of grappling with the difficulties of 
Oriental writings, leaving it to be regretted that more continuous 
efforts in a similar direction should not have afforded better oppor- 
tunities of fully judging his manifold attainments. 


The following is a list of the Papers by Mr. D. Crofton :— 

‘‘On the Collation of a MS. of the Bhagavad-Gita.”’ 

‘¢On Vestiges of Ancient Human Habitations in Poole’s Cavern, Derby- 
shire.”’ 

‘‘On a Coincidence between a Babylonian Cuneiform Inscription of Nebu- 
chadnezzar and a Passage in the Book of Daniel.”’ 

‘©On the Brick Inscribed in Archaic Characters in the Museum of Trinity 
College, Dublin.”’ 

‘Upon a Sculptured Slab from Nineveh, with a Cuneiform Inscription, at 
Trinity College, Dublin.’’ : 


The Academy has sustained a very deep loss in the death of the 
Rev. Dr. Jellett, the late Provost of Trinity College. His name was 
a household word among us. In how honourable an estimation he 
was held by the Academy, his election as President during the years 
1869-1874 will show. The Academy also appreciated his sterling 
worth by conferring on him its Cunningham Gold Medal in 1851. 
And Dr. Jellett reciprocated the esteem of the Academy by a loyal 
adhesion to it throughout his career. It is worth note that all 
his Papers, not published in book form, were read before the 
Academy, and appeared in its Proceedings. 

His principal mathematical work was a treatise on the Calculus of 
Variations, published in 1850. This valuable treatise furnished a lucid 
account of the researches of Continental mathematicians on the subject, 
and removed many of the difficulties and obscurities connected with this 
branch of science, especially those attaching to it in the writings of its 
great inventor, Lagrange. The treatise on the Calculus of Variations 
exhibits, in a remarkable manner, the extreme clearness of thought 
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which was the most striking characteristic of the intellect of Dr. 
Jellett. Among his other mathematical publications may be especially 
mentioned those relating to inextensible surfaces, as of great interest 
and value ; as also his book on Fiction, which was published in 1872 ; 
but probably a surer foundation for his scientific reputation will 
be found in his invention of the beautiful and delicate instrument 
called the Double-plane Analyser, and in his application, by means of 


_ this instrument, of the properties of polarized light to the investiga- 


tion of the difficult and unsolved problem of the nature of chemical 
union. The science of chemistry, viewed from the standpoint of 
mathematical physics, is yet in its infancy, and to trace the connexion 
between the chemical properties of matter and its primary qualities 


_ must be the work of some Newton of the future; but of those who 
| have striven to clear the way for the final discovery, there is probably 
_ none who has made a more original and successful attempt than Dr. 
_ Jellett. The investigations described in his Paper on Chemical Optics, 
in which the properties of polarized light are employed to discover the 
nature and laws of chemical equilibrium, exhibit a remarkable union 
_ of theoretical and experimental skill. 


It does not come within the scope of this notice to treat of 


| Dr. Jellett’s theological writings, which, of course, could not be left 
_ out of consideration in any complete estimation of the labours of the 
| late Provost. As a speaker, however, it may be said that he never 
_addressed an audience without making a deep impression by his lucid 
| statement and logical enchainment of the reasons that guided him 
| to a decision on any disputed point; his earnest manner, outspoken 
| without bitterness, his quiet, yet forcible oratory, always rivetted the 
attention of his hearers; but it was, above all, his transparent truth- 
| fulness that was his highest charm ; nor can greater praise be given to 
/a man placed in a position of responsibility and authority than this— 
which can assuredly be said of Dr. Jellett—that, alike, his supporters 


and his opponents felt and acknowledged him to be always and in 


all things a man of absolute integrity. 


Appended is a list of Dr. Jellett’s Papers in the Academy. 


Papers published in the Zransactions :— 


“On the Equilibrium and Motion of an Elastic Solid.’’ 
‘¢ On the Properties of Inextensible Surfaces.”’ 
‘¢ Researches in Chemical Optics.”’ 
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Papers published in the Proceedings :— 


‘A Note on Some New Properties of Surfaces of the Second Order.” 

*¢ On the Equilibrium or Motion of a Molecular System.”’ 

‘On the Properties of Inextensible Surfaces.” 

‘* On the Effect of the Internal Fluidity of the Earth on the Length of the 
Day.” ; 

‘¢ On the Reflexion and Refraction of Polarized Light.”’ 

‘On a New Analysing Prism.’’ 

‘On a New Optical Saccharometer.”’ 

‘¢On a Fluid possessing Opposite Rotatory Powers for Rays at Opposite 
Ends of the Spectrum.”’ 

‘©Qn an Optical Method, by means of which the Formation of Definite 
Chemical Compounds may be in certain cases Determined.”’ 

*¢On Optical Saccharometry, with special reference to an Examination of 
some Specimens of Sugar Beet grown in Ireland.”’ 

‘* A further Communication on Optical Saccharometry, with special refe- 
rence to the Sugar Beets grown in Ireland in the year 1872.”’ 

** On the question of Chemical Equilibrium.”’ 

‘‘ On the Chemical Changes which take place in the Potato during the Pro- 
gress of the Disease.’’ 


The Report was adopted. 

On the motion of the Secretary of the Academy, seconded by Dr. 
J. T. Banks, By-Law 6 of Chapter IX. was suspended (for the pur- 
pose of the reading of Papers and the admission of Visitors). 

Professor Cunningham, m.p., read a Paper ‘‘ On the Growth of the 
Brain during Childhood and Adolescence; with some Observations 
upon Cranio-cerebral Topography. Illustrated by a Series of Models 
of the Human Brain 7 situ.” 

By permission of the Academy, Professor Alexander read a Paper 
by Mr. A. W. Thomson and himself ‘‘On Two-nosed Catenaries, 
and their Application to the Design of Segmental Arches.’’ 

The following letter was read :— 


‘¢ Provost’s Hovss, 
‘¢ Ind March, 1888. 
‘¢ Dear Dr. WRricHt, 

‘©T write on behalf of my mother and myself to return our 
sincere thanks to the Royal Irish Academy for the kind resolution 
passed by them on the 27th ult. Kind and generous as the resolution 
is, it is doubly valuable and comforting to us when coming from the 
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Royal Irish Academy, with whom my dear father was so long and so 
intimately connected. 


‘I beg to return our heartfelt thanks. 


‘Very truly yours, 


‘‘K. P. WricuHt, M.D., coW. M. Jeniert. 
*¢ Secretary, Royal Irish Academy.” 


The President, on the Report of the Scrutineers, declared the 
_ following duly elected as President and Council for the ensuing 
_-year :— 
| 
| PRESIDENT. 
| 


Rev. Samvurt HaveuTon, M.D., F.R.S., §.F.T.C.D. 


CouncIL. 


| Committee of Scrence. 
J. P. O'Reilly, c.x. 

John Casey, LL.D., F.R.U.I., F.R.S. 
F George Sigerson, M.D., F.R.U.I. 
Charles R. C. Tichborne, Lu.p. 
Sir Robert Kane, L1.p., F.R.s. 
Edward Perceval Wright, m.p. 
Sir Robert. 8. Ball, L1.p., F.R.s. 
VY. Ball, M.a., F.R.S. 

F. A. Tarleton, LL.D.) F.T.C.D. 
Daniel J. Cunningham, m.p. 
Benjamin Williamson, M.a., F.B.S., F.T.C.D. 


Committee of Polite Interature and Antiquities. 


Robert Atkinson, Lu.D. 

Rev. Maxwell H. Close, m.a. 

John Kells Ingram, L1.D., s.¥F.T.¢.D. 

William Frazer, F.R.c.8.1. 

David R. Pigot, m.a. 

Right Hon. Sir Patrick J. Keenan, c.B., x.c.m.e. 
P. W. Joyce, Lx.p. 

John R. Garstin, M.A., F.s.A. 

Hon. Mr. Justice O’ Hagan, m.a. 

John T. Gilbert, F.s.a. 
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The President, on the report of the Scrutineers, declared Dr. 
Joseph Anderson duly elected an Honorary Member of the Academy, 
in the section of Polite Literature and Antiquities. 

The President then declared the Ballot open for the election of 
Officers, and appointed Dr. La Touche and Dr. Sigerson Scrutineers. 

Donations to the Library were announced, and thanks were voted 
to the Donors. 

A portrait of the late Dr. R. R. Madden was presented to the 
Academy by his son, Dr. Thomas More Madden. 

It was moved by Dr. W. Frazer, seconded by Dr. J. K. Ingram, 
and Resolved— 

‘‘That the special’thanks of the Academy are hereby given to 
Dr. T. M. Madden for his donation of the portrait of his father, the 
late Dr. R. R. Madden.” 


The President, on the Report of the Scrutineers, declared the fol- 
lowing duly elected Officers for the ensuing year :— 


TREASURER—Rev. M. H. Close, m.a. 

SrcreTary—Ed. Perceval Wright, m.p. 

SECRETARY OF THE Councit—Robert Atkinson, L1.p. 

SECRETARY OF ForEIGN CorREsPoNDENCE—Joseph P. O’Reilly, c.z. 

Liprartan—John T. Gilbert, F.s.a. 

CLERK oF THE AcapEmMy—Robert Macalister, i1.3. 

The President, under his hand and seal, appointed the following 
Vice-Presidents for the ensuing year :— 

Professor J. P. O’ Reilly, c.z. 

Right Hon. Sir Patrick J. Keenan, c.z., K.c.m.a. 

Hon. Mr. Justice O’ Hagan, m.a. 

Professor B. Williamson, M.A., F.R.S., F.T.C.D. 


The Academy then adjourned. 


SpecraL Muetina. 
Wepnespay, Marcu 28, 1888. 
Rev. Dr. Haveuron, F.R.s., President, in the Chair. 


The following Recommendation was brought down from the 
Council, in reference to the funded property of the Academy :— 
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‘“ Resolved, that it be recommended to the Academy to assent to the 
proposal of the Chancellor of the Exchequer, relative to the transfer 
of the funds of the Academy (£4005), now in the New Three per 
Cents., to the Two-and-three-quarters per Cents., and to give assent 
to the proposal to transfer the funds (£3290) now in Consols likewise.”’ 

The Recommendation was approved and adopted. 


Monpay, Aprit 9, 1888. 
Rev. Dr. Haveuton, r.z.s., President, in the Chair. 


Mr. George Walpole signed the Roll, and was admitted a Member 
of the Academy. 

Mr. George D. Burtchaell, m.a., tu.B., and Mr. Edward M. 
Sellors, m.a., were elected Members of the Academy. 

The Secretary read a Paper by Mr. J. E. Gore, F.r.a.s., ‘‘ On the 
Variable Star » Cephei.’’ 

Donations to the Library were announced, and thanks were voted 


| to the Donors. 


Monpay, Aprin 23, 1888. 
Rev. Dr. Haveuron, r.r.s., President, in the Chair. 


Mr. G. D. Burtchaell and Mr. E. M. Sellors signed the Roll, and 


' were admitted Members of the Academy. 


Sir Patrick Keenan, Vice-President, took the Chair while the 
President read a Paper ‘‘On Geometrical Illustrations of Newlands’ 
and Mendelejeff’s Periodic Law of the Atomic Weights of the 
Chemical Elements. Part I. Hydrogen, and the First and Second 
Periods following it—1. The Carbon Period; 2. The Silicon Period.” 

The President having resumed the Chair, 

Professor Haddon, m.a., read a Paper entitled ‘‘ Contributions 
towards a Revision of the British Actiniz.’’ Part I. 

Donations to the Library were announced, and thanks were voted 


: to the Donors. 


The Rev. Dr. Haughton, F.r.s., President, was elected a Represen- 


| tative of the Royal Irish Academy on the Board of Visitors of the 
| Museum of Science and Art, Dublin, in the room of the late Rev. 


Dr. Jellett. 
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Monpay, May 14, 1888. 


Rev. Dr. Haveurton, F.r.s., President, in the Chair. 


Mr. James A. Mahony was elected a Member of the Academy. 

Dr. Atkinson, on behalf of the Subscribers, presented to the 
Academy a Portrait, by Miss Sarah Purser, of the late Sir Samuel 
Ferguson, President of the Academy. The President, on behalf of 
the Academy, accepted the same. 

Dr. Tarleton took the Chair while the President read a Paper ‘‘ On 


Geometrical Illustrations of Newlands’ and Mendelejeff’s Periodic 


Law of the Atomic Weights of the Chemical Elements. Part II. 
The Third and Fourth Periods—3. The Titanium Period; 4. The 
Germanium Period.” 

The President having resumed the Chair— 

The Secretary read a Paper by Dr. C. G. Young ‘On the Habits 
and Anatomy of Opisthocomus cristatus.” 

Dr. Frazer read some Notes on Testoons of Henry VIII., with 
details of an undescribed Testoon of the Bristol mint, coined by 
Thomas Sharington. 

Dr. Frazer read some Notes on a Powder Flask referable to the 
time of James I., with Celtic ornamentation. 

Professor Cunningham, m.p., exhibited some additional Models 
illustrative of Brain Growth. 

Donations to the Library were announced, and thanks were voted 
to the Donors. 

The following letter was read :— 


‘¢ RoyaL Lysrrrution, EDINBURGH, 
‘¢ Dear Sir, ‘© April 26th, 1888. . 

‘‘ In acknowledging receipt of your letter accompanying 
the Diploma of Membership, permit me to express my sense of the 
very high honour the Royal Irish Academy has done me in electing 
me one of its Honorary Members in the Department of Polite 
Literature and Antiquities—an honour which I appreciate the more 
highly as coming from the Academy which has done, and is doing, so 
much to revive and foster the widening interest in Celtic Literature 
and Celtic Antiquities. 

‘¢T am, dear Sir, 
‘¢ Yours very truly, 
‘‘K. PrercevaL WRIGHT, ‘¢ JosEPH ANDERSON. 
‘“¢ Secretary, Royal Lrish Academy.” 
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Monpay, May 28, 1888. 


Rieut Hon. Sir Parrick J. Keenan, c.B., K.c.M.e., Vice-President, 
in the Chair. 


Donations to the Library were announced, and thanks were voted 
to the Donors. 


Monpay, June 11, 1888. 
Proressor J. P. O’Ruttty, Vice-President, in the Chair. 


The Secretary read for the Rev. T. E. Espin ‘‘ A New Edition of 
Birmingham’s Red Star Catalogue.”’ 

By permission of the Academy, Mr. W. F. Wakeman read a Paper 
‘¢On the ‘ Bullan,’ or Rock Basin in Ireland.” 

Donations to the Library were announced, and thanks were voted 
to the Donors. 

The following Science Grants, recommended by the Council, were 
confirmed :— 

£20 to Mr. Joly, for an investigation of the Melting Points and 
Thermal Expansions of Minerals. 

£10 to a Committee, consisting of Prof. G. F. Fitz Gerald, F.n.s. ; 
Prof. W. J. Sollas, and Mr. Smeeth, for the purposes of investigating 
the Electrical Resistance of Crystals. 

The Treasurer read, in accordance with By-Law 38, Chapter IIL., 
the List of Members in arrear. 


Monpay, June 25, 1888. 
Proressor J. P. O’Rerzty, Vice-President, in the Chair. 


Sir George Porter, m.p.; Rev. Leonard G. Hassé; and Dr. John 
Lentaigne signed the Roll, and were admitted Members of the Academy. 

Mr. Edward H. Earl, Mr. Wesley W. Wilson, and Mr. William E. 
Wilson were elected Members of the Academy. 

Dr. Frazer called attention to the manufacture of Spurious Antiqui- 
ties in the City of Dublin. 

Donations to the Library were announced, and thanks were voted 
to the Donors. 
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Monpay, November 12, 1888. 
Rev. Dr. Haveuton, F.z.s., President, in the Chair. 


The Secretary read a Paper by Sir Robert S. Ball, 11.p., F.z.s., 
‘‘Kighth Memoir on the Theory of Screws, showing how Plane 
Geometry Illustrates General Problems in the Dynamics of a Rigid 
Body, with Three Degrees of Freedom.” 

The Secretary read a Paper by Lieutenant-Colonel W. G. Wood- 
Martin, ‘‘ Report on an Exploration of a Crannog Site in Meath.” 


The following were exhibited :-— 


Two Casts of Scottish Antiquities, presented by D. W. Kemp, Esq., 
Edinburgh. 

Gold Torque, recently added to the Museum of the Academy. 

Silver Coins, Hiberno-Danish, presented by the Hon. Robert 
Marsham. 


Donations to the Library were announced, and thanks were voted 
to the Donors. 

Letter read from the University of Bologna, thanking the Academy 
for sending a deputation to take part in the Eighth Centenary celebra- 
tion of the University. 


Fripay, Novemper 30, 1888. 
Six Ropert Kans, 11.d., F.R.S., in the Chair. 


Mr. W. W. Wilson and Mr. L. W. King signed the Roll, and were 
admitted Members of the Academy. 

Donations to the Library were announced, and thanks were voted 
to the Donors. 

The foilowing Science Grant, recommended by the Council, was 
confirmed :— 


£30 to Professor Cunningham, m.p., to aid him in his researches 
on “‘ Cranio-Cerebral Topography.” 
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Monpay, Drcemper 10, 1888. 


Rey. Dr. Haventon, F.z.s., President, in the Chair. 


Mr. William Edward Wilson signed the Roll, and was admitted a 
Member of the Academy. 
_ The Very Rev. William (Canon) Hutch, p.p., and Brigade-Surgeon 
Charles Sibthorpe, F.xK.q.c.P., were elected Members of the Academy. 


The Todd Professor (Rev. Bartholomew MacCarthy, p.p.), de- 
livered the First Todd Memorial Lecture, Series III. ‘‘ On the Codex 
Palatino-Vaticanus. No. 8380.” 

Sir Robert Ball, tx.p., F.R.s., read a Paper on ‘‘ The Harmonic 
Tidal Constituents of the Port of Dublin.” 

Donations to the Library were announced, and thanks were voted 
to the Donors. 


Monpay, January 14, 1889. 
Rev. Dr. Haveuton, F.R.s., President, in the Chair. 


Mr. Edward H. Earl signed the Roll, and was admitted a Member 
of the Academy. 

Mr. Charles Grove Young, m.p., was elected a Member of the 
Academy. 

The Todd Professor (Rev. Bartholomew MacCarthy, p.p.) delivered 
the Second Todd Memorial Lecture, Series III. Subject:—‘‘ The 
Codex Palatino-Vaticanus. No. 830.” (Successions and Synchronisms 
from Books of Leinster and Ballymote.) 

Mr. W. J. Knowles read his ‘‘ Report on the Flint Implements of 
the North-East of Ireland.” 

Mr. W. J. Knowles read his ‘‘ Report on the Prehistoric Remains 
from the Sand-hills of the Coast of Ireland.” 

Mr. W. J. Knowles read a ‘‘ Note on an old Iron brazed Bell from 
Cullybackey, Co. Antrim.” 

_ Rev. B. MacCarthy, p.p., read a ‘‘ Note on the Tripartite Life of 


_ St. Patrick. New Textual Readings.’ 


Donations to the Library were announced, and thanks were voted 


to the Donors. 
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Monpay, January 28, 1889. 
Rev. Dr. Havenrton, F.R.s., President, in the Chair. 


Professor J. P. O’Reilly, c.z., read a Paper on ‘‘ The Directions of 
Jointings in the Neighbourhood of Bray.” 

The Secretary read for Brigade-Surgeon C. Sibthorpe, F.x.a.¢.P., 
‘‘ Notes on Filaria sanguinis hominis.” 

The President called attention to an Ancient Tombstone, found in 
the Graveyard of All Hallows Monastery, near Rathdrum, Co. Wicklow, 
which had been presented to the Academy by W. F. Littledale, Esq. 

Donations to the Library were announced, and thanks were voted 
to the Donors. 

Mr. W. J. Doherty moved and Mr. George Coffey seconded the 
following :— 

‘‘That the Council of the Academy be recommended to prepare 
and print, for the use of the Members and the public, a descriptive 
list of all articles in the Museum of the Academy that are not 
enumerated in Sir William Wilde’s Catalogue; and to have a com- 
plete record made and printed, for similar use, of all Irish Antiquities 
and other articles that are to be transferred to the Museum of Science — 
and Art, Dublin. 

Which was adopted. 


Monpay, Frsruary 11, 1889. 
Rev. Dr. Haveuton, F.r.s., President, in the Chair. 


Mr. Justice O’Hagan, Vice-President, took the Chair while the 
President read a Paper on ‘‘ Geometrical Illustrations of Newlands’ 
and Mendelejeff’s Periodic Law of the Atomic Weights of the Chemical 
Elements. Part III. The Fifth and Sixth Periods of Seven Ele- 
ments following Hydrogen; or the Zirconium and Tin double period. 
Part IV. The Ninth and Tenth Periods of Seven Elements following 
Hydrogen ; including Gold, Mercury, Bismuth, and Wolfram.” 

Professor Bartholomew MacCarthy, p.p., read the Third Todd 
Memorial Lecture, Series III. Subject—‘‘Synchronisms from the 
Book of Ballymote.”’ 

Donations to the Library were announced, and thanks were voted 
to the Donors. 
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Monpay, Frsruary 25, 1889. 
Hon. Mr. Jusricz O’Hagan, Vice-President, in the Chair. 


Rey. David B. Mulcahy, p.p., signed the Roll, and was admitted 


a Member of the Academy. 


Professor Bartholomew MacCarthy, p.p., read the Fourth Todd 
Memorial Lecture, Series III. Subject—‘‘Synchronisms from the 
Book of Ballymote.”’ 


Donations to the Library were announced, and thanks were voted 
to the Donors. 


SaturDAY, Marcu 16, 1889. 
(Stated Meeting. ) 


Rieut Hon. Sir Parricx J. Kuenan, c.B., K.c.M.c., Vice-President, 
in the Chair. 


The Vice-President, in the Chair, declared the Ballot open for 
President and Council for the ensuing year, and appointed Deputy- 
Surgeon-General King and Dr. Mac Swiney Scrutineers. 

The Ballot was also opened for the election of Honorary Members, 
the Treasurer and Secretary of the Academy being appointed 
Scrutineers. 

The Secretary of Council read the following 


REpPoRT OF THE COUNCIL FOR THE YEAR 1888-9. 


Since the date of the last Report of the Council the following 
Parts of the Zransactions have been published :— 


Vol. xxix. 


Part 3. ‘On Two-nosed Catenaries and their Application to 
the Design of Segmental Arches.’”?’ By T. Alexander, c.z., Pro- 
fessor of Engineering, Trinity College, Dublin; and A. W. Thomson, 
.sc., Assoc. Mem. Inst., ©. E., Lecturer in the Glasgow and 
West of Scotland Technical College. 
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Part 4. ‘The Brain and Eyeball of a Human Cyclopian 
Monster.” By D. J. Cunningham, m.p. (Edin. and Dubl.), Professor 
of Anatomy, Trinity College, Dublin; and E. H. Bennett, m.p., 
Professor of Surgery in Trinity College, Dublin. 

Part 5. ‘On the Theory of the Content.” By Sir Robert 
Stawell Ball, t1.p., F.r.s., Andrews Professor of Astronomy in the 
University of Dublin, and Royal Astronomer of Ireland. 

The following is in the Press, and will be published immediately : 


Part 6. ‘‘The Tripartite Life of St. Patrick: New Textual 
Studies.”” By the Rev. B. Mac Carthy, p.p., m.z.1.4., &c. 


Of the Proceedings, Part 1 of the first volume of Series 111. was 
published in December, 1888, containing Papers in the various 
Departments of the Academy’s work, the Council having deter- 
mined in the Third Series to revert to the original method of 
publishing Papers consecutively, instead of in separate sections of 
Science, Polite Literature, and Antiquities, respectively. 

The contributors of Papers during the year were:—Rev. Dr. 
Haughton, F.r.s., President of the Academy; Professor J. Alex- 
ander, M.a.I.; Sir R. S. Ball, r.z.s.; Professor D. J. Cunningham, 
m.D.; Rev. T. E. Espin, u.a.; W. Frazer, F.x.c.s.1.; J. E. Gore, 
F.R.A.S.; Professor A. C. Haddon, m.a.; W. J. Knowles; Professor 
J. P. O'Reilly, c.z.; Brigade-Surgeon C. Sibthorpe; A. W. Thom- 
son, B.sc.; W. F. Wakeman; Lieutenant-Colonel W. G. Wood- 
Martin; C. G. Young, m.p.; and the Todd Professor, Rev. Bartholo- 
mew Mac Carthy, p.p. 

The following Grants in aid of the Preparation of Scientific 
Reports have been sanctioned by the Academy :—- 


£20 to Mr. Joly, for an investigation of the Melting Points and 
Thermal Expansions of Minerals. 

£10 to a Committee, consisting of Prof. G. F. FitzGerald, F.n.s., 
Prof. W. J. Sollas, and Mr. Smeeth, for the purposes of investigating 
the Electrical Resistance of Crystals. 

£30 to Professor Cunningham, to aid him in his researches on 
‘¢ Cranio-Cerebral Topography.” 

And the following will be submitted to the Academy at this 
Meeting :— 

£20 to Mr. W. J. Knowles, to enable him to continue his in- 
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vestigation into the Prehistoric Remains of the Sand-hills of the 
Coast of Ireland. 

£50 to Professor W. J. Sollas, to assist him in completing his 
Report on the Igneous Rocks of Carlingford and County Down. 

£50 to Professor D. J. Cunningham, to assist him in complet- 
ing his Report on Brain and Cranial Growth. 

£20 to Professor O’Reilly to assist him in completing his in- 
vestigations into the Chemical Constitution of the Cambrian Rocks 
of Bray Head. 


The following are amongst the objects added to the collection in 
the Museum since the publication of last Annual Report :— 


Gold neck torque, found in a bog-drain in Lissadrom, Co. Mayo. 

Bronze axe-head and rude stone implements, from Scariff, Co. Clare. 

Bronze penannular circlet, recently found in Co. Tyrone. 

Bronze bracelet, bronze fibula (known as the Cunningham Brooch), 
and bracelets of silver, from the Londesborough collection. 

Bronze leaf-shaped sword, from Lough-Gurr, Co. Limerick. 

Ancient leather shoe, from Dromore. 

Slab of wood, with intaglio designs. 

Ancient and rare silver coins. 

Casts from ancient Scottish sculptured stones. 

Inscribed tombstone trom graveyard of All-Hallow’s Monastery, 
Rathdrum, Co. Wicklow. 


In the Library a considerable amount of work has been done in 


continuation of the Catalogue of pamphlets and broadsides. A valu- 
able Irish language manuscript, on vellum, has during the past year 


~ been obtained for the Library. 


The Yellow Book of Lecan, the last of the great Irish MSS. which 
the Council propose to reproduce in facsimile, is now in hands ; and itis 
hoped that a large proportion of the work will be completed in the 
summer of the present year. 

During the present session the Rev. Dr. MacCarthy delivered the 
first series of his lectures as the Academy’s Todd Professor. 

In compliance with the request of the University of Bologna, the 
Academy appointed the President as Representative at the celebration 
of the Octo-Centenary of that University, which was held in May, 
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1888, and at which the President presented to the Rector of the 
University the Academy’s Congratulatory Address. 


The following Members have been elected since the 16th March, 
1888 :— 


. George D. Burtchaell, m.a., 1B. 

. Edward H. Earl. 

. Very Rey. William (Canon) Hutch, p.p. 

. James A. Mahony. 

. Edward M. Sellors, m.a. 

. Brigade-Surgeon Charles Sibthorpe, F.x.Q.c.P. 
. Wesley W. Wilson, c.£. 

. William E. Wilson. 

. Charles G. Young, m.p. 


omarT nant OW 


We have lost by death, within the year, seven Members :— 


1. William Hellier Baily, F.c.s,, elected April 8, 1872. 

2. Robert Clayton Browne, m.a., p.u., elected January 18, 
1851. 

. Sir Benjamin J. Chapman, Bart., elected June 13, 1842. 

. Henry Freke, m.p., F.x.a.¢.P.1., elected May 10, 1847. | 

. William Maunsell Hennessy, elected February 13, 1865. 

. Henry Hudson, m.D., F.K.Q.c.P.1., elected February 28, 
1824. 

7. John Herbert Orpen, 11.p., elected December 10, 1838. 


Oo om BP Co 


We have also lost by death, within the year, three Honorar 
Members :— 


In the Section of Science :— 


1. Rudolf Julius Emmanuel Clausius, elected March 16, 1866. 
2. Asa Gray, elected March 16, 1875. 


In the Section of Polite Literature and Antiquities :— 


1. James Orchard Halliwell-Phillipps, elected March 16, 
1841. 


William Hellier Baily was attached to the Geological Survey of 
Great Britain from 1844 to 1857, in which year he was appointed 
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Acting Palzontologist to the Irish branch of the Geological Survey, 
and in 1868 Demonstrator in Paleontology to the Royal College of 
Science for Ireland, which offices he continued to hold until his 
death. 

He was the author of numerous Papers on subjects in his depart- 
ment of Natural History, the value of which was enhanced by 
their being illustrated so admirably by his skilful and accurate pencil. 


The number of labourers in the field of Irish antiquities is so 
limited as to make the loss of any student of the Irish language a 
matter of deep regret ; and in the case of Mr. Hennessy the loss is the 
more sensibly felt, because he was specially familiar with the early 
history and geography of Ireland. His knowledge was, unfortunately, 
not worked up permanently into a connected whole, such as would 
adequately represent his learning: Celtic scholars would have been 
grateful indeed for the heritage of an Irish Encyclopedia of arche- 
ology and geography, such as perhaps he alone could have written. 
But though no monumental work remains, enough is left to show 
- clearly the range and accuracy of his scholarship. 
In his publication of the ‘‘ Annals of Loch Cé,” and the 

“Chronicon Scotorum,’’ in the Master of the Rolls’ Series, he has 

given proofs of consummate ability and unsparing diligence, in the 
solution of many a knotty problem whose difficulty can only be 
appreciated by fellow-students: often, too, the printed work giving 
no adequate idea of the labour expended in attaining the desired 
solution. 
| Perhaps his most admirable piece of work, as it certainly is the 
_ most interesting, was his translation of the famous Irish Tale in the 
| ‘¢Leabhar Breac,’’ the Vision of Mac Conglinny, published in ‘ Fraser’s 
_ Magazine,” September, 1873. Itis not an exaggeration to say that this 
_ translation would of itself have placed him in the first rank of Irish 
_ scholars of the day: though wonderfully literal, it yet enables a reader 
to recognize the attractiveness of the original. As almost the only tale 
remaining to us from olden time of genuine Irish humour, it was 
| well that it should receive admittance into the general current of 
_ literature through the excellent translation of so capable a scholar. 
| Other works, which need not here be mentioned, exhibit equally 
_ clearly the deep interest he took in all questions of Ireland’s history and 
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archeology; but it would be hard indeed to estimate the influence he 
has indirectly exerted in Celtic studies by his advice and assistance. 

It cannot be doubted that, in the general estimation of scholars, 
the reputation of Mr. Hennessy stood very high for the breadth and 
accuracy of his knowledge; but perhaps even a better claim to their 
kindly memory is the liberality with which he responded to requests 
for aid of any kind: loans of MSS., verifications of text, explanations 
of words or phrases, identifications of persons or localities, everything 
was granted with instant readiness. Perhaps there is’ hardly a single 
work on Irish literature or archeology published for a generation 
that does not contain a grateful acknowledgment of his generously 
accorded help. 

It will scarcely be disputed that the removal from us of his 
familiar figure has taken away one of the land-marks in the history 
of the studies pursued inthis Academy. Mr. Hennessy was, probably, 
the last of the older school of students who, by patient application to 
the blurred pages of MSS., have won their way to a knowledge of the 
real contents of Irish literature. His name in the future will form 
no unworthy pendant to those of O’Curry and O’Donovan. 


Donations to the Library were announced, and thanks were voted 
to the Donors. 


The Secretary of Council then moved the adoption of the following 
Recommendations from the Council :— 


£20 to Mr. W. J. Knowles, to enable him to continue his Investi- 
gation into the Prehistoric Remains of the Sand-hills of the Coast of 
Ireland. 


£50 to Professor W. J. Sollas, to assist him in completing his 
Report on the Igneous Rocks of Carlingford and County Down. 


£50 to Professor D. J. Cunningham, to assist him in completing 
his Report on Brain and Cranial growth. 


£20 to Professor O’ Reilly, to assist him in completing his Investi- 
gations into the Chemical Constitution of the Cambrian Rocks of 
Bray Head. 


The Recommendations were adopted. 
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On the Report of the Scrutineers, the Vice-President declared 
the following duly elected as President and Council for the ensuing 
year :— 


PRESIDENT. 


Rey. SaAmveL HAvGHTON, M.D., F.R.S., S.F.T.C.D. 


Counctt. 
Committee of Science. 


J. P. O’Reilly, c.z. 

John Casey, LL.D., F.R.U.I., F.R.S., 
George Sigerson, M.D., F.R.U.I. 
Charles R. C. Tichborne, 11.p. 
Sir Robert Kane, Lu.D., F.R.S. 
Edward Perceval Wright, m.p. 
Sir Robert 8. Ball, 11.p., F.r.s. 
V. Ball, m.a., F.R.s. 

F. A. Tarleton, LL.D., F.T.c.D. 
Daniel J. Cunningham, m.p. 
Benjamin Williamson, M.a., F.B.S., F.T.C.D. 


Committee of Polite Literature and Antiquities. 


| ~ Robert Atkinson, 11.p. 
Rev. Maxwell H. Close, w.a. 
John Kells Ingram, L1.p., s.F.1.¢.D. 
William Frazer, F.R.c.s.1. 
David R. Pigot, M.a. 
Right Hon. Sir Patrick J. Keenan, c.3., &.c.m.¢. 
P. W. Joyce, LL.D. 
John R. Garstin, m:a., F.s.A. 
Hon. Mr. Justice O’ Hagan, m.a. 
John T. Gilbert, F.s.a. 


| On the report of the Scrutineers, the Vice-President declared the 
following elected Honorary Members of the Academy :— 
In the Section of Science. 


Dimitri Ivanovitch Mendelejeff, St. Petersburg. 
Julius Sachs, Strasburg. 
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In the Section of Polite Literature and Antiquities. 


C. F. Herbst, Copenhagen. 
Edward Maunde Thompson, London. 


The Ballot was then opened for the election of Officers, and on the 
report of the Scrutineers, the following were declared duly elected :— 


TreasurER—Rev. M. H. Close, m.a. 

Secretary—Edward Perceval Wright, m.p. 

SECRETARY OF THE Councit—Robert Atkinson, LL.D. 

SECRETARY OF Foreran CorresponpeENceE—Joseph P. O'Reilly, c.z. 
Liprarran—John T. Gilbert, F.s.a. 

CLERK oF THE AcADEMy—Robert Macalister, Lu.3. 


The Academy then adjourned. 


Monpay, Aprit 8, 1889. 
Hon. Mr. Justice O’Haean, Vice-President, in the Chair. 


Rev. John Henry Bernard, B.D., F.1.c.D., was elected a Member of 
the Academy. - 

The Secretary read a Report by Messrs. G. F. Fitz Gerald, F.z.s., 
and J. E. Cullum, ‘‘ On the Magnetic Observations at Valentia.”’ 

A notice from Professor A. Milne Edwards was read, announcing 
that an International Congress of Zoologists would be held in Paris 
between the 5th and 10th August, 1889. , 

Donations to the Library were announced, and thanks were voted 
to the Donors. 


Monpay, May 13, 1889. 
Rev. Dr. Haveuton, F.R.s., President, in the Chair. 


Rev. J. H. Bernard, F.1.c.p., signed the Roll, and was admitted a 
Member of the Academy. 
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The Secretary read the Report of the Committee on the Deep-sea 
Dredging off the South West of Ireland. 

The Secretary read a Paper by Dr. Bertram C. A. Windle, ‘‘On 
the Pectoral Group of Muscles.” 

Dr. Frazer read a Paper ‘On a Crozier with early Celtic Orna- 
mentation.” 

_ The Secretary read a Report by Rev. H. W. Lett, ‘‘ On the Mosses 

—Hepatice and Lichens—of the Mourne Mountain Range.” 

The President exhibited a number of Stone Implements from 
Demerara, presented to the Academy by Dr. C. G. Young, m.z.1.a. 

The President, under his hand and seal, nominated the following 
as Vice-Presidents for 1889-90 :— 


The Right Hon. Sir Patrick Keenan, c.B., K.c.M.é. 
The Hon. Mr. Justice O’ Hagan, m.a. 

Mr. Benjamin Williamson, m.a., F.R.s. 

Sir Robert Stawell Ball, .p., F.R.s. 


Dr. E. Perceval Wright was deputed to represent the Academy 
at the International Congress of Zoologists, to be held in Paris in 
August, 1889. 


The following Letters were read :— 


‘¢ RosENBORG CasTLE, CoPENHAGEN, 


“5th May, 1889. 
‘‘My Dear Sr, 


‘‘T have just received from you, as Secretary, the notification 


! of the compliment which has been paid me by the Royal Irish 
Academy, in their having nominated me an Honorary Member. 


‘“‘There are many points of contact, Antiquarian and Historic, 
between my country and Ireland, and I am proud to accept the 


honour thus ‘so kindly given to me. 


‘¢ With thanks and compliments, 
‘« Very respectfully yours, 


“CC. F. Hersst. 
‘‘Ep. PercrvaL WRIGHT, M.D., 


“ Secretary of the Royal Irish Academy.” 
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‘¢ British Musrum, 
“7th May, 1889. 
“¢ Sir, 

‘TI beg to thank you for your letter of the 30th April, in- 
forming me that the Royal Irish Academy has been pleased to elect 
me one of its Honorary Members, and forwarding the Certificate of 
election. 

‘‘T am most sensible of the distinction which has been conferred 
upon me, and would ask you to convey to your Academy the expres- 
sion of my sincere thanks for this honour. 

eames, 
‘¢'Your faithful servant, 
‘¢K. Maunprt THompson. 


‘¢. PercevaL Wricut, Esq., m.p. 
b) p) b) 
‘6 &e. &e. &e.”’ 


Donations to the Library and Museum were announced and thanks ~ 
were voted to the Donors. 


The following letter was read :— 


‘©1, Winton-Roap, Dustin, 
“10th May, 1889. 


‘‘Drar Dr. Wrieut, 


‘‘T request you, as Secretary of the Royal Irish Academy, to 
ask, in my name, the Academy’s acceptance of the accompanying 
Biography, now completed by me, in three volumes, of their former 
distinguished President, Sir William Rowan Hamilton. . 


‘‘T am very faithfully yours, 
‘CR. P. Graves.” 
Part 6 of Vol. XXIX. of the Zransactions (‘‘The Tripartite Life 


of St. Patrick: New Textual Studies,” by Rev. B. Mac Carthy, p.D.) 
was laid on the table. 


| 
; 
| 
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Monpay, May 27, 1889. 


Rieut Hon. Sir Patrick J. Keenan, 0.B., K.c.M.g., Vice-President, 
in the Chair. 


Dr. Frazer read a Paper ‘‘On an Unusual form of Polished Stone 
Implement, with Sculptured Decorations.”’ 

The Secretary read a Report by Mr. S. A. Stewart ‘On the 
Botany of the Shannon Estuary and South Clare.” 

Dr. 8. M. Mac Swiney exhibited a series of Drawings of Dublin 
Ornamental Marble Work of the last century which were presented to 
the Academy by Mr. Stirling Ballantine. 

A special vote of thanks was passed to Mr. Stirling Ballantine for 
his Donation. 

Donations to the Library were announced, and thanks were voted 
to the Donors. | 


The following grants, recommended by the Council, were confirmed : 


£40 to Prof. G. F. Fitz Gerald, F.r.s., and Mr. E. Cullum, to assist 
them in carrying on a series of Magnetic Observations at Valentia. 

£15 to Mr. S. A. Stewart and Mr. R. L. Praeger for an Investiga- 
tion of the Flowering Plants and Characeae of the Mourne Mountain 
Range. 

The following Letter was read :— 


30th April 


‘¢ Sr, PETERSBURG, 12th May 


, 1889. 


‘‘Drar Sir, 


“‘ T beg to acknowledge the receipt of your letter, dated the 
30th of April, with the Diploma accompanying it. 
‘¢ Please to convey to your Society my gratitude and thanks for the 


_ honour they have conferred upon me. 


‘“T am, dear Sir, 
‘“‘ Yours faithfully, 


‘¢D. MenpELEJEFF. 
“Kp, Percrvat Wricut, Ese., M.p.”’ 


The Treasurer, in compliance with Section 3, Chapter III., of the 
By-Laws, read the List of Members in arrear. 
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Monpay, June 24, 1889. 
Rev. Dr. Haventon, F.x.s., President, in the Chair. 


Mr. Robert Barklie, F.c.s.; Mr. James Brenan, r.H.a.; and Rev. 
George Raphael Buick, m.a., were elected Members of the Academy. 

The Secretary read a Paper by Mr. Thomas Preston, m.a., ‘‘ On the 
Motion of a Particle and the Equilibrium of Strings on a Spherical 
Surface.”’ 

The Secretary read a Paper by the Lord Bishop of Limerick ‘‘ On 
the Focal Circles of Spherical Conics.”’ 

The Secretary read a Paper by the Lord Bishop of Limerick ‘‘ On 
an Ogham inscribed on a Tine of an Antler of an Elk or Stag found in 
the Crannog at Moynagh, Co. Meath.” 

By permission of the Academy, The Rev. Dr. Mahaffy, r.1.c.p., 
read a Paper ‘“‘On a Relic of St. Cataldus.”’ 

By permission of the Academy, Mr. William S. M‘Cay, m.a., F.1.¢.D., 
read a Paper ‘“‘On Three Similar Figures, with an Extension of 
Feuerbach’s Theorem.”’ | 

The Rev. The President read a Paper, ‘‘ Prediction of the Atomic 
Weight of the Missing Element between Molybdenum and Silver, — 
founded on the known Atomic Weights of the Rhodium, Ruthenium, 
and Palladium Groups.”’ 

The Secretary read a Paper by Dr. W. Doberck, ‘‘ Observations of 
Double Stars made at Markree.”’ 

Donations to the Library were announced, and thanks were voted 
to the Donors. 

A vote of thanks was passed to Mr. Owen Smith of Nobber, Co. 
Meath, for his donation of a Tine of an Antler of a Deer with an 
Ogham inscription. 

The following letter was read :-— 


‘‘Worzpure, 30 Mai, 1889. 
‘(SEHR GEEHRTER Herr! 
‘¢ Die Royal Irish Academy hat mir die hohe Auszeichnung 
erwiesen, mich zu ihrem Ehrenmitglied zu erwahlen. Ich bin durch 
diese Ernennung freudig tberrascht und bitte Sie, dem Verehrten 


i er a, © ee ee 
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Herrn Presidenten so wie der Kgl. Akademie meinen herzlichen Dank 
dafiir aussprechen zu wollen. 
‘‘Tch ergreife diese angenehme Gelegenheit, Ihnen, Verehrter Herr 
College, meine besondere Hochachtung zu bezeugen. 
‘¢ Sacus.”’ 


The following grant, recommended by the Council, was confirmed : 


£10 to Mr. V. Ball, r.n.s., to assist him in completing his Report | 
on the Mineral and Vegetable Substances used as drugs in India 
during the Middle of the 16th century. 

Transactions, Vol. XXIX., Part 7 (‘‘ Geometrical Illustrations of 
Newlands’ and Mendelejeft’s Periodic Law of the Atomic Weights of 
_ the Chemical Elements,” by Rev. Dr. Haughton), and Part 8 (‘‘ The 
Eighth Memoir on the Theory of Screws,” by Sir Hebert Ball), were 
laid on the table. 


Monpay, Novemper 11, 1889. 


_Rienr Hon Sir Parrick J. Keenan, c.8., K.c.M.e., Vice-President, 


in the Chair. 


Mr. James Brenan, k.H.A., signed the Roll, and was admitted a 


Member of the Academy. 


Mr. J. Casimir O’Meagher read a Paper ‘“‘ On St. Patrice de 


/ Rouen.’’ 


Donations to the Library were announced, and thanks were voted 


to the Donors. 


Saturpay, NovemsBer 30, 1889. 
(Statep Mrrrine.) 
Rev. Dr. Haventon, F.z.s., President, in the Chair. 


On the motion of the Secretary, seconded by the Treasurer, 


| By-law 6, Chapter I[X., was suspended (to permit the reading of 
_ Papers and the Admission of Visitors). 
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Dr. E. Perceval Wright reported that he had, as Representative 
of the Academy, attended the International Congress of Zoologists, 
held in Paris in the month of August. 

Prof. G. F. Fitz Gerald, F.r.s., F.7.c.p., read a Paper, by Sir 
William Thomson, F.R.s., ‘‘On the Stability and Small Oscillation 
of a Perfect Liquid full of nearly Straight Coreless Vortices.” 

Prof. W. J. Sollas, F.z.s., read ‘‘ Contributions to a Knowledge of 
the Granites of Leinster.”’ 

The President then presented to the Academy an Oil Portrait 
(by Miss Purser) of himself. 

Donations to the Library and Museum were announced, and 
thanks were voted to the Donors. 
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GENERAL ABSTRACT OF THE ACCOUNTS, 


FROM 


Ist April, 1887, to 31st March, 1888. 


RECEIPTS. 


From PARLIAMENTARY GRANTS :— 


Unappropriated :— Old Grant,” 
Appropriated :— 
Preparation of Scientific Reports, 
Library, . ; 
Researches in connexion with Celtic MSS., 
Publication of ditto, . Sey 
Museum, 
Purchase of Treasure Trove, 5 
Illustration and Printing of “Transactions” 
and ‘‘ Proceedings,” . 
Opening the Academy in the evening, . : 


», SCIENCE GRANT :— 
Returned by Grantees, 


a 


5 TODD MEMORIAL FUND :— 
Interest on Investments, 


,» ACADEMY CENTENARY FUND :— 


Balance from, 


, MEMBERS’ PAYMENTS :— 
Entrance Fees, ; 
Annual Subscriptions, 
Life Membership Compositions (invested as 
opposite), . ch ith hth eke akc ; 


,, PUBLICATIONS SOLD :— 


Transactions, . 

Proceedings, . . . 

Book of Ballymote, 

Todd Lectures, Vol. II., : ; 
Museum Catalogue (invested as opposite), 


» LNTEREST ON INVESTMENTS :— 


Life Composition—Consol. Stock, : 

Cunningham Bequest, New 3 per cent. 
Stockswiea. 

Museum Catalogue—Bank of Ireland Stock 
(invested as opposite), 


Pecuniary Premium Fund—New3 per cent. 


Stock, 


, Annals of Ulster—Repayment by the Trea- 
sury of the Amount paid last Year by 
the Academy for Editing and Printing, 


Account of last year—Amount unaccounted 
for [see Auditor’s Report], 


I certify that the above account is correct, according to the best of 
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AUDITORS’ REPORT. 


We have examined the above General Abstract, and compared the Vouchers for 
the details of the several heads thereof, and find the same to be correct, leaving 
a Balance to the credit of the Academy of Three Hundred and Thirty-nine Pounds 
Twelve Shillings and Four Pence. 


The Treasurer has also exhibited to us Certificates in respect of the 


invested Capital, showing that the amounts of Stock standing in the name of _ 


the Academy were £2653 9s. 9d., Two-and-three-quarters per Cent. Consolidated 
Stock ; £3289 2s. 1d., Two-and-three-quarters per Cent. Consolidated Stock (for- 
merly Consols) ; and £70 3s. 6d., Bank of Ireland Stock. 


Like Certificates have been exhibited to us showing two sums amounting 
together to £142 2s. 4d., New Three per Cents., standing in the names of 
Trustees, which, with the sum of £1209 18s. 4d., New Three per Cents., in the 
Court of Chancery, form the Invested Capital of the ‘‘'Todd Memorial Fund.”’ 


J. J. DIGGES LA TOUCHE, 
GEO. L. CATHCART, 


(Signed), Auditors. 


1st June, 1888. 
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GENERAL ABSTRACT OF THE ACCOUNTS: 


FROM 


Ist April, 1888, to 31st March, 1889. 


RECEIPTS. 


Buluwcee from last Year, 


From PARLIAMENTARY GRANTS :— 


Unappropriated :—“ Old Grant,” 
Appropriated :— 
Preparation of Scientific Reports, 
Library, . : 
Researches in connexion with Celtic MSS., 
Publication of ditto, . Api 
Museum, 
Purchase of Treasure Trove, Ne 
Illustration and Pri inting of “Transactions” 
and “‘ Proceedings,” 
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» TODD MEMORIAL FUND :— 
Interest on Investments, 


» MEMBERS’ PAYMENTS :— 
Entrance Fees, 4 
Annual Subscriptions, : 
Life Membership Compositions (invested as 
opposite), . é 


», PUBLICATIONS SOLD :— 


Transactions, 

Proceedings, 

Book of Leinster, 

Leabhar Breac, : 

Leabhar na h-Uidhri, 

Book of Ballymote, . 

Todd Lectures, Vol. II., : : 
Museum Catalogue (invested as opposite), * 
Photographs of Objects in the Museum, 


» INTEREST ON INVESTMENTS :— 


Life Composition—22 percent, Consol.Stock, 

Cunningham Bequest, 22 per cent. Consol. 
Stock, = 

Museum Catalogue—Bank of Ireland Stock 
(invested as opposite) ,* 

Pecuniary Premium Fund — 23 ‘per cent. 
Consol. Stock, . wins 
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I certify that the above account is correct, according to the best © baud 


For Special 
Purposes. 


Srmsras 


248 10 8 


200 
200 
200 
200 
200 
100 


200 
200 


oo ocoooooo 
cooococo 


==) 


49 10 0 


162 11 5 


94 3 10 
714 4 
213 4 


£2066 11 11 


ROYAL IRIS 
GENERAL ABSTRACT OF THE ACCOUNT OF REV. MAXy EYP 


if 


FOR THE YEAR ENpp fal 


For General 


Purposes. 


47 
306 


oo 


oooocoao 


es. 


1210 4 I 


d 116 16 ti sion 


. | 


Total of 
each Class, | 


2000 0 0 


49 10 0) 


1 pe 


200 18 3 || 


24 7 6 lpn 1 


Se 


3276 16 0} 


i 


ar 


From Funds From Funds 


appropriated available Total of 
for Special for General each Class. 
Purposes. Purposes. 


bu San a. BS ia) Ok a5 th Oho 


For SCIENTIFIC AND LITERARY PUR- 
| POSES :— 
‘Scientific popes Peer tee ied ee 200! Or 0 
fLibrary,. . Mme israel e) 6) 200K: O70 79 1 6 
‘Irish Scribe, &e. Saks 200 0 0 
(including Photo-Litho- 
graphing of Yellow Book of eae 200 0 0 63 11 0 
‘Museum, .. 5 of ZOO. O 618 8 
‘Treasure Trove . Bee 22 4 6 
“Transactions”? and “ Proceedings,” ee 200) 0.70 75 16 1 
Opening the Academy in the apap Bas PAU (0) eZ 
‘Todd Professorship, . . : 40 4 6 
1699 8 9 
‘STABLISHMENT CHARGES :— 
bSalaries,. . . Ee ant Geo a Heyes ea ee ie 371 10 0 
Wages and Liveries, i OT ae ae BA Nap 216 18 5 
Furniture and Repairs, BoE vs | Wak els me icine 20 10 7 
FELLA tL, J iui lag eae A al sb beeel tat 21 4 6 
Insurance, OE tat otc). aeieke® SAIS Reauist a8 8 2 6 
Stationery, . : cy ne aaa ea Se fe atetane 3 4 10 
Printing (Miscellaneous), Ba se siacte ts seen age 36 11 4 
Postage, . . : baron 20 6 9 
Freights, Incidentals, arid Contingencies, f Ba oak 39) 887. 
omnia? 6 
, INVESTMENTS (CAPITAL) :-— 
| eae. Description. | acet 
Lite }embership & |\s-|2. 4|s|2. 
Comisitions, . |160 |16} 4| Consol. Stock, |3449|18] 5} 162 11 5 
Mus. } talogue,* 2 |17| 6| Bk. of Ir.Stock,| 73] 1] 0 O29" 8 
| 171 14 #1 
e DI AILS OF APPROPRIATED BALANCE. 
| ‘Hasure MOVE EEE 0 4 5 4138 5 2 
| Benenam Fund, 5 5 | AO 116) 
| >uniary Premium Fund, 5 : 1 hf 
(ld Memorial Fund, . é - 05 8 8 
| | 4432 8 10 
jlance to Greaitwemeer se) yd oe a4 Om SeT0) |) 935)6)10'| 667 16 8 


£2066 11 11| 1210 4 1 | 327616 Oo 
ec ac nee EE US UF SRI i 
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AUDITORS’ REPORT. 


We have examined the above General Abstract, and compared the Vouchers for 
the details of the several heads thereof, and find the same to be correct, leaving 
a Balance to the credit of Academy of Six Hundred and Sixty-Seven Pounds 
Fifteen Shillings and Eight Pence. © 


The Treasurer has also exhibited to us Certificates in respect of the 
invested Capital, showing that the amounts of Stock standing in the name of 
the Academy were £2653 9s. 9d., Two-and-three-quarters per Cent. Consolidated 
Government Stock; £3449 18s. 5d., Two-and-three-quarters per Cent. Consoli- 


dated Government Stock (formerly Consols); and £73 1s. 0d., Bank of Ireland 


Stock. 


Like Certificates have been exhibited to us showing two sums amounting 
together to £142 2s. 4d., Consolidated Government Stock, standing in the names 
of Trustees, which, with the sum of £1209 18s. 4d., Consolidated Government 
Stock, in the Court of Chancery, form the Invested Capital of the ‘‘ Todd Memorial 
Fund’ 


J. J. DIGGES LA TOUCHE, 


Auditors. 
GEO. L. CATHCART, 


(Signed), 


13th June, 1889. 
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TRANSACTIONS: 
Quarto, Boards; or in Parts, stitched. 


ols. I. to XXVIII. (some out of print). 
oF XXIX. Part 1.—On the Plane Sections of the Cylindroid. Being the Seventh 


Memoir on the Theory of Screws. By Sir BR. 8. Batt, 
LL.D., F.R.S. Plates I. and II. Price 3s. 


2.—On the Oona Monument at Kilcolman. By the Rieut 
Rev. Dr. Graves, Lord Bishop of Limerick. Price 1s. 


3.—On Two-Nosed Catenaries and their application to the 
Design of Segmental Arches. By T. ALEXANDER, C.E.; 
and A. W. THomson, B.Sc., Assoc. Mem. Inst. C.E. 
Plate III. Price 3s. 


4,—The Brain and Eyeball of a Human Cyclopian Monster. 
By D. J. CunnineHam, M.D. (Edinb. et Dubl.),; and 
E. H. Bennett, M.D. Plates IV. and VY. Price 1s. 6d. 


5.—On the Theory of the Content. By Sir Roperr StaweEih 
-BALL, LL.D., F.R.S. Price 2s. 6d. 


6.—The Tripartite Life of St. Patrick: New Textual Studies. 
By the Rev. B. MacCartuy, D.D. Price 1s. 


7.—Geometrical Illustrations of Newlands’ and Mendelejeff’s 
Periodic Law of the Atomic Weights of the Chemical 
Elements. By the Rev. Samurn Haveuton, M.D. 
(Dubl. et Bonon.), D.C.L. (Oxon.), LL.D. (Cantab. et 
Hdin.). Price 2s. 


8.—The Eighth Memoir on the Theory of Screws, showing how 
Plane Geometry Illustrates General Problems in the 
Dynamics of a Rigid Body with Three Degrees of 
Freedom. By Sir Roperr §8. Batt, LL.D., F.R.S. 
Plate VI. Price 1s. 6d. 


9,—The Focal Circles of Spherical Conics. By the Rieut Rey. 
Dr. Graves, Lord Bishop of Limerick. Price 1s. 


, 10.—On Three Similar Figures, with an Extension of Feuerbach’s 


Theorem. By Winitam 8. M‘Cay, M.A., F.T.C.D. 
Price 1s. 


, 11.—On the Motion of a Particle, and the Equilibrium of Flexible 


Strings on a Sphericai Surface. By T. Preston, M.A. 
Price ls. 

, 12.—The Pectoral Group of Muscles. By Brrrram C. A. 
Winpte, M.A., M.D. (Dubl.); Professor of Anatomy 
in the Queen’s College, Birmingham. Price 1s. 


yy 


oS For Parts of Vous. XXVI. to XXVIII., see page 5. 
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PROCEEDINGS : 


Octavo, cloth; or in Parts, stitched. 
Serres JI.—Vols. I. to X., 1836 to 1870 (some out of print). 


Series 1].—_SCHENCE : 
Vol. I., complete. [ Tvtle-page and Index with Pt. 1, Vol. I1I.] 
Vol. II., complete. [ Z%tle-page and Index with Pt.1, Vol. III.] 
Vol. III., complete. [ Title-page and Index with Part 10.] 
Vol. IV., complete. [ Z%tle-page and Table of Contents with Part 6. | 


Series I].—_POLITE LITERATURE AND ANTIQUITIES; 
Vol. I., complete. [ Zitle-page and Index with Pt.13.] 
Vol. JI., complete. [ Tvtle-page and Table of Contents with Part 8.] 
Serres III.—Vol. I., No. 1, December, 1888. Price 5s. 
a No. 2, December, 1889. Price 2s. 6d. 


99 
(In Series III. the Papers relating to Science, Polite Literature and Antiquities, 
are published together, as in Series I.) 


CATALOGUE OF THE ANTIQUITIES IN THE MUSEUM 
OF THE ACADEMY, 


By Srr Witi1am R. Wipe, M.D., M.R.1.A. 


Part 1.—(Sronz, EARTHEN, AND VEGETABLE Materrats.) [Out of print.] 
5, 2.—(ANIMAL MATERIALS AND Bronze.) Price 7s. 6d. 
5, 3.—(ANTIQUITIES OF GOLD.) Price 3s. 6d. 


PHOTOGRAPHS OF ANTIQUITIES IN THE MUSEUM OF 
THE ACADEMY. 


Mounted on card- board, 7s. each. (List on application. | 


IRISH MANUSCRIPTS—FACSIMILES. 
[Editions limited to 200 copies. | 


i ies accurate study and critical investigation of the ancient literary and his- 
toric monuments of Ireland have hitherto been impeded by the absence of 
fac-similes of the oldest and most important Irish Manuscripts. | 

With a view of supplying this acknowledged want, and of placing beyond risk 
of destruction the contents of Manuscripts, the Academy has undertaken the pub- 
lication of carefully collated lithographic or photo-lithographic copies of the oldest 
{rish texts still extant. 


) 


/n folio, on toned paper.—Price £8 8s. 


in EABHAR NA H-UIDHRI: a collection of pieces in prose and verse, in the 
-_4 Irish language, transcribed about a. D. 1100; the oldest volume now known 
/tirely in the Irish language, and one of the chief surviving native literary monu- 
ents—not ecclesiastical—of ancient Ireland ; now for the first time published, 
om the original in the Library of the Royal Irish Academy, with account of the 
anuscript, description of its contents, index, and fac-similes in colours. 


1 Imperial folio, on toned paper.—Price £4 4s.; or £2 2s. per Part. 
Parts |. and Il.; or in One Vol., half calf. 


- EABHAR BREAC—the ‘Speckled Book’’—otherwise styled ‘‘ The Great 
_1 Book of Dun Doighre’’: a collection of pieces in Irish and Latin, tran- 
ibed towards the close of the fourteenth century; ‘‘the oldest and best Irish 
‘3. relating to Church History now preserved.”—(G. Petrie.) Now first pub- 
hed, from the original MS. in the Academy’s Library. 


‘In Imperial folio, on toned paper, with a Photograph of a page of the 
Original.—Price £6 6s. 


‘VHE BOOK OF LEINSTER, sometime called The Book of ‘‘ GLENDALOUGH”: 
- a collection of pieces in the Irish Language, compiled in part about the 
\ddle of the twelfth century. From the original MS. in Trinity College, Dublin, with 
‘roduction, analysis of contents, and index, by RopertT Atkinson, M.A., LL.D., 
sofessor of Sanskrit and Comparative Grammar in the University of Dublin, Secre- 
vy of Council, Royal Irish Academy. 
The Book of Leinster is one of the most important of the fragments of Irish 
erature that have come down to us. In addition to copies of the native prose his- 
tiic accounts of the Tain Bé Cualnge, the Bérama, &c., it contains a large fragment 
can early prose translation of the Historia de Excidio Troiae of Dares Phrygius ; 
areat number of the poems and prose introductions of the Dindsenchas or legendary 
a-ount of the origin of the names of places in Ireland ; very many historic poems, 
i which the legendary and traditional accounts of the early history of the country 
4 preserved; Irish genealogies and hagiologies ; and a great number of interesting 
‘ries, illustrative of the manners and customs, the modes of thought, and the 
ste of culture, &c., of the people of Ireland just about the period of the Anglo- 
rman Invasion. 


| In Imperial folio, reproduced by Photo-lithography.—Price £5 85s. 


‘\HE BOOK OF BALLYMOTE: a collection of pieces in the Irish Language, 
,. dating from the end of the fourteenth century ; now published in Photo- 
(hography from the original Manuscript in the Library of the Royal Irish 
Aidemy. With Introduction, Analysis of Contents, and Index, by RosBErt 
Axinson, M.A., LL.D., Professor of Sanskrit and Comparative Philology in the 
Liversity of Dublin ; Secretary of Council, Royal Irish Academy. 

The Book of Ballymote contains numerous articles of interest to the Scholar 
a| to the Antiquary. The original portion consists of—Genealogical Lists ; 
Eitories and Legends; a fragment of the Brehon Laws; a copy of the Dind- 
ichas; Treatises on Grammatical Topics, &c. The other portion contains trans- 
Ions from Latin originals : the Destruction of Troy, the Wandering of Ulysses, 
it Story of the Atneid, and the Life of Alexander the Great.| 


Coa i) 
THE IRISH MANUSCRIPT SERIES. 


Volume I., octavo.—Part 1.—Containing: (1) Contents of The Book of Fermoy ; 
(2) The Irish MS. in Rennes; (3) Mac Firbis on some 
Bishops of Ireland; (4) Tain Bo Fraich; (5) Tochmare 
Bec-Fola, &e. Price ds. 


Volume I., quarto.—Part 1.—Wuuttey Sroxxs, LL.D.: On the Felire of Gingus. 
Price 14s. 


TODD LECTURE SERIES. 
Volume I., octavo.—Part 1.—W. M. Hennessy: Mesca Ulad. Price 4s. 
Volume II., octavo. Ropert Atkinson, M.A., LL.D.: The Passions and Homilies 


from Leabhar Breac. With an Introductory Lecture on 
Irish Lexicography. (Pages 110958.) Price 30s. 


THE CUNNINGHAM MEMOIRS. 


No. I.—Joun Casty, LL.D., Dubl.; F.R.S.: On Cubic Transformations. 
Price 5s. 


No. I1.—D. J. Cunninenam, M.D., Edin. & Dubl.: On the Lumbar Curve in 
Man and the Apes. (13 Plates, some coloured.) Price 7s. 6d. 


No. II].—Rev. Samvet Haveuton, M.A., M.D., Dubl.; F.R.S.: New Researches 
on Sun-heat, Terrestrial Radiation, &c. (9 Plates.) Price 4s. “= 


No. [V.—Srr Ropert 8. Batt, LL.D., Dubl.; F.R.S.: Dynamics and Modern 
Geometry—A New Chapter in the Theory of Screws. Price 2s. 


No. V.—J. BrruinegHam: The Red Stars—Observations and Catalogue. New 
Edition, edited by Rev. T. Espin, M.A. [Jn the Press.] 


Index to the Papers published in the Transactions, CUNNINGHAM MeEmorks, and 
Trish MANUSCRIPT SERIES, from 1786 to 1886. Price 2s. 6d. 
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On the Binary Stars 44 Bodtis, n Cassiopeie, and w Draconis. By W. Dozerck, Pu. D., 
! Member of the International Astronomical Society, Astronomer at Markree 
| Observatory. With Addenda to Previous Memoirs. Price 1s. 

iia the Intertubular Tissue of the Mammalian Testis. By Revpen J. Harvey, M.D. 
| (With Plate I.) Price 1s. 

-—Report on the Chemical, Mineralogical, and Microscopical Characters of the Lavas 
| of Vesuvius from 1631 to 1868. By Ruv. Samurt Havcuron, M.D., D.C.L., 
| F.R.S., Fellow of Trinity College, and Professor of Geology in the University 
| of Dublin; and Epwarp Hui1, M.A., F.R.S., Director of the Geological 
Survey of Ireland. (With Plate II.) Price 4s. 6d. 

|—On w Leonis considered as a Revolving Double Star. By W. Doxsrrcx, Pu.D., 
M.R.I.A., Astronomer at Markree Observatory. Price 1s. 

-—Report on the Exploration of Shandon Cave. By A. Lerru Apams, F.R.S., F.G.S., 
| Professor of Zoology in the Royal College of Science for Ireland. (With 
Plate III. and Woodcuts.) Price 1s. 6d. 

—Report on the Allotropism of Selenium, and on the Influence of Light on the 
Electrical Conductivity of this Element. By Harry Napizr Drapsr, F.C.S., 
| and Ricuarp J. Moss, F.C.S. Price 1s. 

—The Red Stars: Observations and Catalogue. By J. Brrmincuam. Price 4s. 


of Cohn. By Epwarp Prercevat Wricut, M.A., M.D., F.L.S8.; Professor of 
Botany in the University of Dublin; Secretary to the Royal Irish Academy. 
| (With Plates IV. and V.) 
_ On a Species of Rhizophydium Parasitic on Species of Ectocarpus, with notes on the 
Fructitication of the Ectocarpi. By Epwarp Prercevat Wricut, M.A., M.D., 
F.L.8.; Professor of Botany in the University of Dublin; Secretary to the 
| Royal Ivish Academy. (With Plate VI.) Price ls. 6d. 
—-A Supplement to Sir John Herschel’s ‘‘ General Catalogue of Nebule and Clusters 
| of Stars.’ By J. L. E. Dreyer, M.A., F.R.A.S., Astronomer at the Earl of 
Rosse’s Observatory. Price 2s. ; 
[On the aspect of Mars at the Oppositions of 1871 and 1873. By C. E. Burton. 
(With Plates VII. and VIII.) Price 1s. 
——Direct Demonstration of the Properties of the First Negative Pedal of a Central 
: Conic from any Point in its Plane. By Joun C. Mater, M.A. Price Is. 
—On the Intersections of Plane Curves of the Third Order. By ANDREW SEARLE 
| Hart, LL.D., Vice-Provost, Trinity College, Dublin. Price 1s. 
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‘—On a certain Surface derived from a Quadric. By Joun C. Mater, M.A. Price 1s. 
Attempt to deduce the General Laws of the Variations of Temperature at the Earth’s 
| Surface from those of Solar and Terrestrial Radiation. By the Rev. H. Luoyp, 
| D.D., D.C.L., Provost of Trinity College, Dublin. Price 1s. 
'—Report on the Acanthology of the Desmosticha (Haeckel). Part I.~—On the 
Acanthological Relations of the Desmosticha. By W. H. Macxintosu, B.A. ; 
Senior Moderator in Natural Science, Trinity College, Dublin. (With Plates IX., 
Mek.) Price 2s. 
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18.—On the Cell-structure of Griffithsia setacea (Hilis), and on the Development of its 
Antheridia and Tetraspores. By Epwarp PErcrvan Wricut, M.A., M.D., 
F.L.S., F.R.C.S.I.; Professor of Botany in the University of Dublin. (With 
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19.—On the Formation of the so-called ‘‘ Siphons,’’ and on the Development of the 
Tetraspores in Polysiphonia. By Epwarp PrercevaL Wrieut, M.A., M.D., 
F.L.S., F.R.C.S.I. (With Plate XIV.) Price 2s. 6d. 
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M.R.I.A., Professor of Mathematics in the Catholic University of Ireland. 
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XXVIT. 


_ REPORT OF EXAMINATION OF THE MOSSES, HEPATICS, 
AND LICHENS OF THE MOURNE MOUNTAIN DISTRICT. 
By HENRY WILLIAM LETT, M.A., Dub. 


[Read May 13, 1889.] 


In the Spring of 1883, the Academy made me a grant of £10 for 
‘the purpose of investigating the Mosses and Lichens of the Mourne 
Mountains. 
| T have since then sen, from time to time, upwards of eight weeks 
collecting specimens of the cryptogamic flora of this district, and have 
/now the honour of presenting a report of the result of my rambles and 
examinations. 
In the district of the Mourne Mountains I have included from 
‘Sheve Donard, in the Co. Down, on the east, to Slieve Gullion, in Co. 
Armagh, on the west; and from Slieve Croob, in Co. Down, on the 
‘north, to Carlingford As umtainr in Co. Louth, on the south. 
This area does not coincide with the Hotenieal divisions of the 
| Cybele Hibernica, but it is more natural and convenient, the whole 
district being quite distinct and separated by a long distance from any 
I other range of mountains. It includes, roughly speaking, about 560 
square miles, the distance from Slieve Donard to Slieve Gullion being 
20 miles, and from Slieve Croob to Carlingford Mountain 28 miles. 
Speaking petrologically, the range is composed of granite and basalt 
veins intruding through each other, and schist. There is no sandstone 
found within the limits, and no lime or kindred rocks, except at the 
extreme southern boundary, near the entrance to Carlingford Lough, 
‘where carboniferous limestone occurs in small quantity. 
| The scene of my investigations embraces varying elevations, from 
ithe sea level where St. George’s Channel laves the bases of several of 
the mountains up to the highest of these (Slieve Donard) which, at not 
more than one mile from the coast, attains an elevation of 2786 feet, 
the highest point in Ulster. It is intersected by deep valleys and 
rocky glens with their streams, and contains several lakes and 
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mountain tarns, with a fair extent of woods. Being so diversified, it 
presents most favourable conditions for the growth of those plants 
which formed the object of my researches. _ 

The following list contains 275 Mosses, 64 Hepatics, and 84 Lichens. 
Of these, 28 Mosses are not included in 8. A. Stewart’s ‘‘ North-East of 
Treland Flora.’’ These are :— 


Sphagnum acutifolium, var. deflexum. 
” ” », purpureum. 
He 4 », arctum. 
35 teres. 
“ cuspidatum, ,, plumosum. 
‘1 cymbifolium, ,, congestum. 
Dichodontium pellucidum ,, serratum. 
Dicranella heteromalla, ,, sericea. 
i yo. Sturicta: 
Dicranum scoparium, 5, alpestre. 
a ‘3 », turfosum. 
Fei Bs 5, spadiceum. 
Campylopus paradoxus. 
Pottia littoralis. 
Grimmia orbicularis. 
ws obtusa. 
5 Ay », subsimplex. 
. affinis. 
a Ai », gracilescens. 
Polytrichum attenuatum. 
Pohlia( Webera) acuminata. 
Thuidium recognitum. 
Brachythecium salebrosum. 
Hypnum eugyrium. 
aA stellatum, », protensum. 


Hylocomium flagellare. 


All these, except the last (which has been omitted from Stewart’s 
list by an oversight), are new to the North of Ireland, while the foi- 
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lowing 20 Mosses have been recorded by me for the first time from 
Ireland :— 


| # Sphagnum acutifolium, var. ascendens. 
: ee sg ie », luridus. 
S intermedium. 
in intermedium, ,, pulchrum. 
- molle, » mulleri. 
Be rigidum. 
Andrea petrophila, 5» acuminata. 
BA 5a a) eracilis. 
»  crassinervis, sp boone, 
Mollia seruginosa, », Yramosissima. 
», tortuosa, », angustifolia. 
Dicranella heteromalla, ,, sericea. 
Dicranum scoparium, », alpestre. 
¥ ts ,, turfosum. 
5 A » Spadiceum. 
Campylopus paradoxus. . 
Grimmia canescens, »»  ericodes. 


Weissia intermedia. 
Thuidium recognitum. 
Brachythecium salebrosum. 


It was my original intention to examine only the mosses and 
_ lichens, but the latter proving to be few in number, I thought it better 
_ to add the hepatics than to reserve them for a separate Report. 
| I may mention that the lchenologists who may visit the Mourne 
_ Mountains will be disappointed with the collections of lichens to be 
| made on them. Many of the tops are sub-alpine, and various species 
which should be expected and were looked out for by myself, are 
_ remarkable for their absence, whilst even the most common sorts 
usually found in such places are scarce and poor. I say this, though 
aware that I may have overlooked many that will hereafter reward 
_ other investigators. 
| Nor do I think that, often as I have visited the breezy tops, or 
_ grubbed in the damp glens, or peered along the lonely rocks and bleak 
_ slopes of the Mournes, I have exhausted the stores of hepatics and 
_ mosses indigenous to the district. 
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My friend, the Rev. C. H. Waddell, M.A., Dub., accompanied me 
in many of my rambles. Besides finding most of the plants which I 
did he met with several varieties that did not fall to my lot. 

My attention having been primarily directed to the plants peculiar 
to the elevated regions, many lowland plants, whose habitats are found 
within the district, have not been recorded as frequently as they might. 
Indeed, the lowland mosses whose localities I have noted, were in most 
cases picked up about the base of the mountains along the various paths 
by which I gained access to the range. 

It is remarkable that, up till quite recently, cryptogamic botanists 
have never found their way into Mourne, in the south of the County 
of Down. And it is the more remarkable because Harris, in his 
‘* Description of the County Down,’ which was published in 1743, 
pointed to the Mourne Mountains as a likely habitat of botanical 
rarities. Yet the several botanists who assisted with the terrestrial 
eryptogams in Mackay’s ‘‘Flora Hibernica,”’ published in 1886, do 
not appear to have visited them, there being no reference to any 
locality in the district, so far as I can discover, in the descriptions of 
the musci, hepaticee, and lichens in that volume. 

Mr. Templeton of Belfast (who died previous to the publication of 
Mackay’s ‘‘ Flora’’) did collect some mosses among these mountains, 
though his work does not appear to have come under the notice of Dr. 
Mackay. For I have seen a presentation copy of the Muscologice 
Mibernice Spicilegium, by Dawson Turner, 1804, in which there is 
inscribed in the author’s own writing, ‘‘John Templeton, Esq., with 
Mr. D. Turner’s best respects and thanks for his assistance.”’ This 
book is now in the possession of Mr. Robert M. Young, C.E., Belfast, 
who kindly lent it to me, and in it are some notes in Mr. Templeton’s 
handwriting of the localities of the occurrence of seven mosses in the 
Mournes. ie 

Dr. David Moore, in his ‘‘ Synopsis of the Mosses of Ireland”’ 
(Proc. R. L. A., vol. 1., ser. 11., p. 829, 1873), and in his ‘‘ Report on 
Irish Hepatice’’ (Proc. R. L. A., vol. i1., ser. 1., p. 591, 1877), does 
not once mention the Mourne Mountains. 

Mr. S. A. Stewart, in his ‘“ List of Mosses found in the North-east 
of Ireland,’ which was issued as an appendix to the Report of the 
Belfast Naturalists’ Field Club for the year 1875, records 31 species 
as found in the Mournes. And in a supplement to a list of the mosses 
of the same district, printed for the above club in 1884, he added 
largeiy to his original list from the materials furnished by Mr. Waddell 
and myself. Both these lists were most carefully revised, and greatly — 
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augmented, for the ‘‘ Flora of the North-east of Ireland,’”’ published 
in 1888, edited by the same painstaking botanist, who again had the 
use of ali Mr. Waddell’s and my notes and exszccate. 

And as to the lichens, I know of only one solitary Mourne locality 
given in Leighton’s ‘‘ Lichen Flora of Great Britain and Ireland,’’ 
and none whatever in Admiral Jones’s collection of lichens in the 
Science and Art Museum, Dublin. This is the more curious, as Jones 
collected these plants so diligently in Co. Armagh, Co. Antrim, and 
near Donaghadee in Co. Down. 

It may be interesting to compare the numbers of mosses and 
hepatics, found in the British Isles, and in Ireland alone, and in the 
North-east of Ireland, and in the Mourne district. The following 
Table will enable this to be done :— 


SPECIES Ae VARIETIES. | Mosses. | Hepatics. 
The British Isles, 4 : 5 l ‘ 711 233 
Ireland, as by the London Catalogue, . : 394 154 
North-east of Ireland, } : : ; 326 76 
The Mourne District, . : : : : 275 64 


The nomenclature I have used in the mosses is that adonted by 
Dr. Braithwaite in his exhaustive ‘‘ British Moss Flora,’ so far as it 
has yet appeared, and for the rest the nomenclature of Lindberg in his 
Musci Scandinavia. 

In the hepatics I have chiefly used the names given in the same 
author’s catalogue. 

It remains for me to acknowledge with feelings of gratitude the 
assistance in determination of difficulties that I have received from 
time to time from Dr. Braithwaite, Mr. G. S. Holt of Manchester, 
Mr. D. M‘Ardle of Glasnevin Botanic Garden, and Mr. Wm. West of 
Bradford. Whenever I applied to them they promptly and kindly 
afforded me the aid I sought. 
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MOSSES. 
SPHAGNUM. 


Sphagnum acutifolium, Ehrh. 7 
Slieve Donard, Slieve Bignian, Hen Mountain, Shanlieve, Slieve 
Martin, Chimney Rock Mountain, Deer’s Meadow, Anglesey 
Mountain, Clermont Mountain, Sleve Gullion, Pigeon 

Rock Mountain, Tollymore Park: H. W. L. 


Sphagnum acutifolium, var. deflexum, Schpr. 
Spinkwee River Glen: H. W. L. Very rare. 


Sphagnum acutifolium, var. purpureum, Schpr. ' 
Ballagh Park on Sheve Donard, White River Glen, Rocky 
Mountain near Hilltown, Slieve Martin, Knockbarragh 
Hill, Camlough Mountain: H. W. L. Ferry Hill, near 
Narrowwater: Rev. C. H. Waddell. Not common. 


Sphagnum acutifolium, var. rubellum, Wils. 


Slieve Donard, Slieve Dermot, Slievenabrock, top of Shanslieve, 
Anglesey Mountain, Clermont Mountain, Camlough Moun- 
tain, Hen Mountain: H. W. L. Kmockbarragh Hill: Rev. 
C. H. Waddell. Rare. 3 


Sphagnum acutifolium, var. luridum, Hibn. 
By the Bloody Burn on Sheve Donard, Sheve Commedah, Spink- 
wee River Glen, Chimney Rock Mountain, Shanslieve: 
H. W. L. Not common. New to the Irish Flora. 
Sphagnum acutifolium, var. arctum, Braithw. 
1885, Top of Shanslieve, Carlingford Mountain, White River, 
Glen on Sheve Donard: H. W. L. Very rare. 
Sphagnum acutifolium, var. ascendens, Braithw. 
Shansheve: H. W. L. New to Irish flora; very rare. 
Sphagnum squarrosum, Pers. 


Donard Demesne, near the Black Stairs on Slieve Donard, Slieve 
Commedah, Deer’s Meadow: H. W. L. This moss is 
remarkably rare in the district. I found it very luxuriant 
in a small bog north of Hilltown. 
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Sphagnum squarrosum, var. teres, Augst. 


i 
1 


| 
| 


Hen Mountain: H. W. L. Very rare; not recorded from any 
other locality in Ireland. 


_ Sphagnum intermedium, Hffm. 


Clermont Mountain, Deer’s Meadow, in the lake on the Cove 
Mountain: H. W. L. Rare; new to Ireland. 


Sphagnum intermedium, var. pulchrum, Lindb. 


Deer’s Meadow: H. W. L. Very rare; new to Ireland. 


Sphagnum cuspidatum, Ehrb. 
Speltha, Anglesey Mountain: H. W. L. Rosstrevor Mountain : 
Rev. C. H. Waddell. Very rare. 


Sphagnum cuspidatum, var. plumosum, Nees. 
Pools near summit of Camlough Mountain, and in a bog north of 
Hilltown: H. W.L. Very rare. 


Sphagnum molle, Sull. 
Rocky Mountain, near Hilltown, 1885, Hen Mountain, 1887: 
H. W. L. Very rare; not hitherto recorded from Ireland. 


Sphagnum molle, var. mulleri, Sull. 
Hen Mountain: H. W. L. Very rare; not hitherto recorded from 
Ireland. 


Sphagnzm rigidum, Schpr. 
Slieve Donard, Chimney Rock Mountain, Kinahalla, Hen Moun- 
tain: H. W. L. Rare; new to Ireland. 


Sphagnum rigidum, var. compactum, Brid. 
Slieve Donard, Sleve Commedah, Kinahalla, Chimney Rock 
Mountain: H. W. L. Rare. 


Sphagnum subsecundum, Nees. 

Slieve Donard, Slieve Commedah, Tollymore Park, Rocky Moun- 
tain near Hilltown: H. W. L. Shanlieve, Knockbarragh. 
and Anglesey Mountain: Rev. C. H. Waddell. Common, 
and in many places abundant. 


Sphagnum subsecundum, var. contortum, Schultz. 
Slieve Donard, Eagle Mountain, Gruggandoo, Hen Mountain, 
Camlough Mountain: H. W. L. Common in springs on all 
the mountains. 
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Sphagnum subsecundum, var. obesum, Wils. 


Bencrom: Rev. C. H. Waddell. Very rare. 


Sphagnum subsecundum, var. auriculatum, Schpr. 


Deer’s Meadow, stream flowing from Off Mountain, 1884: H. 
Wir Weny rare: 


Sphagnum tenellum, Ehrb. 


Hen Mountain, Camlough Mountain: H. W. L. Very rare, 
1886. 


Sphagnum papillosum, Lindb. 
Slieve Donard, Slieve Commedah, Windy Gap near the Eagle 
Mountain, Shanlieve, Rocky Mountain near Hilltown, 


Chimney Rock Mountain, Shanlieve, Hen Mountain : 
H. W. L. Common. 


Sphagnum cymbifolium, Ehrh. 


White River Glen, Tollymore Park, Shanlieve, Spinkwee River 
Glen, Rocky Mountain near Hilltown, Slieve Dermot, 
Anglesey Mountain: H. W. L. Knockbarragh Hill and 
Rosstrevor Mountain: Rev. C. H. Waddell. Common, but 
not abundant. 


Sphagnum cymbifolium, var. congestum, Schimp. 


Slievenamaddy, Spinkwee River Glen, Miner’s Hill Glen: 
H. W.L. Rare. 


ANDREA. 


Andrevea petrophila, Ehrh. 


Slieve Donard, on which it descends to 200 feet above the 
sea-level; Slieve Meel Beg, Rosstrevor Mountain near 
Cloughmore, Chimney Rock Mountain, Pierce’s Castle, 
Tievedocharragh, Carlingford Mountain, Shanlieve: H. W. L. 
Slieve Croob: 8. A. Stewart. Common, and very abundant 
on schist on the north slopes of the Mournes. 


Andreea petrophila, var. acuminata, Schpr. 


Black Stairs on Slieve Donard, Slievenamaddy, Slievenabrock, 
Spinkwee River Glen: H. W. L. New to Ireland; rare. 
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Andrexa petrophila, var. gracilis, Schpr. 
Slieve Donard, Slieve Commedah, Slieve Martin: H. W. L. 
North-east of Rosstrevor Mountain: Rev. C. H. Waddell. 
Very rare ; new to Ireland. 


Andreea alpina, Turn. 
- Black Stairs on Slieve Donard, Slievenamaddy, Carlingford 
Mountain, Slievenabrock: H. W. L. Pigeon Rock Moun- 
tain: Rev. C. H. Waddell. Not common. 


-Andresa rothi, W. and M. 


Rocky Mountain, near Hilltown, Deer’s Meadow, Castle Rocks on 
| Sheve Commedah, Cove Mountain, Sheve Bignian, Chimney 
| Rock Mountain; Sleve Meelbeg: H. W. L. Common on 
eranite and schist, especially the latter. 


Andreea rothu, var. hamata, Lindb. 


Slieve Commedah, Slieve Martin, Tievedocharragh: H. W. L. 
Very rare. Specimens from the last-mentioned locality have 
peculiar greenish tips to the leaves. 


_Andreea falcata, Schpr. 


Pierce’s Castle: H. W. L. Rocky Mountain, near Hilltown: 
Rev. C. H. Waddell. Very rare. 


| 
| 
| 


Andrewa erassinervis, Bruch. 
Slheve Commedah, Sheve Dermot: H. W. L. Shanlieve and 
Eagle Mountain: Rev. C. H. Waddell. - Very rare. 


f 
Andreea crassinervis, var. huntii. 


| Slieve Dermot, Slhievenamaddy: H. W.L. Very rare; new to 
| Treland. 


| CATHARINEA. 
Catharinea undulata, Web. and Mohr. 


| | (Atrichum undulatum, P. Beauv.) 

Sheve Donard, Tollymore Park, Slievenamaddy, The Castle Bog 
near Hilltown, Tievedocharragh, Anglesey Mountain, Moy- 
gannon Glen, Knockbarragh Hill, Crocknafeola, The Deer’s 
Meadow, Camlough Mountain: H.W.L. Frequent through- 


out the district. 


274 Proceedings of the Royal Irish Academy. 


Oligotrichum incurvum (Huds.), Lindb. 
(Oligotrichum hereynicum, Ehrh.) 
Slieve Donard, Slievenamaddy, Slievenabrock, Bencrom, Miner’s 
Hole River, Slieve Commedah, Pierce’s Castle, Summit of 
Slieve Meel Beg, Speltha. Very fine in a disused gravel 
pit in Tollymore Park: H. W. L. Anglesey Mountain, 
Carlingford Mountain: Rev. C. H. Waddell. Frequent on 


sandy debris of granite and schist. 


POLYTRICHUM. 


Polytrichum subrotundum, Huds. 
(Pogonatum nanum, P. Beauv.) _ 

Sheve Donard, at 2000 feet, and on the lesser cairn; Slieve 
Commedah: H. W. L. Not common. 

Polytrichum nanum, var. 8 longisetum, Hampe. 
Mourne Mountains: Rev. C. H. Waddell. Very rare. 
Polytrichum aloides, Hedw. 
(Pogonatum aloides, P. Beauv.) 

Along the fences of the Mountain-road between Rosstrevor and — 
Hilltown, Narrow Water Park, Rosstrevor Mountain, the 
Black Stairs on Slieve Donard, Slieve Commedah, Knock- 
barragh Hill: H. W. L. Frequent in the district. 

Polytrichum urnigerum, L. 
(Pogonatum urnigerum, P. Beauv.) 

The great cairn on the top of Slieve Donard, summit of Slieve 
Commedah, Rosstrevor Glen, Slieve Meel Beg, Moygannon 
Glen, The Deer’s Meadow, top of Shanslieve: H. W. L. 
Frequent in the district. 

Polytrichum alpinum, L. 
(Pogonatum alpinum, Rohl.) 

Carlingford Mountain, the lesser cairn on Slieve Donard, Slieve 
Commedah, The Deer’s Meadow: H. W. L. Anglesey 
Mountain: Rev. C. H. Waddell. Mourne Mountains, 
Templeton. Seems to be rather scarce in the district. 


Polytrichum attenuatum, Menz. 
Top of the Chimney Rock Mountain, 1883: H. W. L. Very 
rare. | 
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Polytrichum gracile, Dicks. 
| On granite blocks, on the shore of Lough Shannagh, 1888: 
| H. W. L., and Rev. C. H. Waddell. Woods at inetfoot of 
| the Mourne Mountains, sub nomine, P. pallidisetum, T. 
Drummond. Though from these, the only records, this moss 
looks to be very rare, I have no doubt it occurs frequently 
throughout the district, and has been, and is overlooked 
from its great resemblance to small forms of P. commune. 


PPotytrichum piliferum, Schreb. 
| Spinkwee River Glen, Slievenamaddy, Donard Lodge Demesne, 
| Slieve Commedah, Shores of Lough Shannagh, The Castle 
Bog-road, summit of Slieve Bignian, roadsides between 
Rosstrevor and Hilltown: H. W. L. Frequent, and in 
some places abundant. 


‘'Polytrichum juniperinum, Willd. 

Anglesey Mountain: Rev. C. H. Waddell, Slieve Donard: 8. A. 
Stewart. This moss seems to have been almost altogether 
overlooked in the district. 


'Polytrichum strictum, Banks. 

Slieve Martin, July, 1884. On detached blocks of granite, some- 
what to the west of the Black Stairs on Sheve Donard, 1885: 
H. W. L. This moss is mentioned by Templeton as having 
been found by him, but he gives no definite locality. Very 
rare. 


|Polytrichum commune, L. 

The lesser cairn on Slieve Donard, Slievenamaddy, Slieve Gullion, 
Slieve Martin, Slievenabrock, Spinkwee River Glen, summit 
of Slieve Bignian. Very abundant, and of great length, on 

the northern slopes of the Butter Mountain: H. W. L. 

Frequent in the district. 


| 3 FISSIDENS. 


I 


| Fissidens incurvus, Starke. 
i 


Clermont Mountain, 1885: H. W. L. Very rare. 


Fissidens bryoides, Hedw. 
Near the Ivy Rock in Donard Lodge Demesne, Tollymore Park : 
H. W. L. Warrenpoint: Rev. C. H. Waddell. Not 


common in the district. 
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Fissidens osmundioides, Hedw. 


The Black Stairs on Slieve Donard; very fine at this locality. 
Spinkwee River Glen, Pigeon Rock Mountain, Camlough 
Mountain, Carlingford Mountain, Anglesey Mountain: H. 
W.L. Sheve Croob: 8. A. Stewart. Mourne Mountains : 
T. Drummond. Rather scarce. 


Fissidens taxifolius, Hedw. 


The Black Stairs on Sheve Donard, Tollymore Park, Anglesey 
Mountain: H. W. L. This moss is not common in the 
mountains, though very frequently met with in the lowlands 
of the district. : 


Fissidens adiantoides, Hedw. 


Slieve Dermot, on blocks of schist on Rosstrevor Mountain, 
The Black Stairs on Slieve Donard, Anglesey Mountain, 
near Warrenpoint, Clonallon, Leitrim Hill near Hilltown, 
Fofanny, Slievenabrock, Pigeon Rock Mountain: H. W. L. 
Knockbarragh Hill, Moygannon Glen: Rev. C. H. Waddell 
Frequent throughout the range. 


LEUCOBRYUM. 


Leucobryum glaucum, Schimp. 


By the side of the Shimna River, under trees, in Tollymore Park ; 
at 1600 feet on Sheve Donard ; on detached basalt blocks on 
Thomas’ Mountain, Tievedocharragh, Rocky Mountain, near 
Hilltown: H. W. L. Rosstrevor Mountain, Carlingford 
Mountain: Rev. C. H. Waddell. Slieve Donard: S. A. 
Stewart. This moss is nowhere abundant or luxuriant in 
the district ; there are a few localities where the peculiar 
raised cushions are rather numerous, but they are of small 
size. 


PLEURIDIUM. 


Pleuridium subulatum, Rabenh. 


Near Scarva: H. W. L. Clay banks near Warrenpoint: Rev. C. 
H. Waddell. This moss will probably be found hereafter 
in other suitable localities. 


| 
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Pleuridium alternifolium, Rabenh. 

Growing, mixed with /ssedens ineurvus, on a shaded clay bank, 
by the side of a stream flowing north-east from Clermont 
Mountain: H. W. L. Bank near Warrenpoint: Rev. C. H. 
Waddell. Very rare. 


DITRICHUM. 


Ditrichum homomallum, Hampe. 

The Deer’s Meadow, Tollymore Park, the Black Stairs on 
Slieve Donard, by the side of a stream flowing north-east 
from Clermont Mountain, Tullybranigan, the Off Mountain, 
by the Golden River on Carlingford Mountain, the White 
River Glen: H. W. L. Rosstrevor Mountain, Anglesey 
Mountain: Rev. C. H. Waddell. Frequent in the district. 


Ditrichum flexicaule, Hampe. 
In a quarry near Carlingford: Rev. C. H. Waddell. Very rare 
in the district. 


DICRANELLA. 


Dicranella heteromalla, Sch. 

Slieve Donard; Slieve Commedah, at 1900 feet; Ben Crom; 
Deer’s Meadow; Windy Gap, near the Eagle Mountain ; 
Tollymore Park; Rocky Mountain, near Hilltown; Knock- 
barragh Hill; Castle Bog: H. W. L. Carlingford Moun- 
tain, Anglesey Mountain: Rev. C. H. Waddell. Abundant 
on summit of Slieve Donard, at 1800 feet. Slieve Croob : 
S. A. Stewart. Abundant and pretty common. 


Dicranella heteromalla, vas. sericea, Sch. 


Warrenpoint, Black Rocks on Slievenamaddy, shady bank in 
Tollymore Park: H. W. L. Very rare; new to Ireland. 


Dicranella heteromalla, var. stricta, Sch. 
_Anglesey Mountain: Rev. C. H. Waddell. Very rare. 


Dicranella cerviculata, Sch. 
Shevenamaddy, Pigeon Rock Mountain, the Deer’s Meadow: 
H. W. L. Gruggandoo: Rev. C. H. Waddell. Near the 
summit of Slieve Croob: 8. A. Stewart. This moss is not 
common in the district: it is, without exception, always 
found on the peaty sides of drains in bogs. 
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ANISOTHECIUM. 


Anisothecium rubrum, Lindb. 
(Dicranella varia, Hedw.) 
Rocky Mountain near Hilltown, Clermont Mountain, the Deer’s. 
Meadow: H. W. L. Near Warrenpoint, banks of Kilkeel 
River: Rev. C. H. Waddell. Not common. 


Anisothecium rufescens, Lindb. 
(Dicranella rufescens, Turn.) 
Crown Fort, between Newry and Hilltown; banks of a stream on 
north of Anglesey Mountain: Rev. C. H. Waddell. Very 


rare. 


Anisothecium squarrosum, Lindb. 
(Dicranella squarrosa, Schrad.) 

The White River Glen, Slieve Martin, Slieve Commedah at 1900 
feet, “Shewaimmntey Shanslieve, the Yellow River above 
Kalbroney, Butter Mountain, Spinkwee River Glen: H. W. 
L. SS. A. Stewart records a very large and beautiful form of 
this moss from Slieve Donard; I also found similar luxuriant 
plants of it in the White River Glen, which is bounded on 
the east by the precipices of Slieve Donard. Mr. J. Templeton 
mentions finding ‘‘ Dicranum squarrosum, on dripping rocks, 
on the river-side running from Slieve Donard towards the 
Diamond Mountain’’; this locality must be one of the springs 
at the head of the White River Glen, as no other place 
answers so well to the description. Frequent, but in small 
quantities. 


BLINDIA. 
Blindia acuta, B. and S. 


Slieve Donard, Sheve Commedah, Slieve Gullion, Anglesey Moun- 
tain, Camlough Mountain: H. W. L. This moss occurs 
frequently, and in quantity, in the range from near the sea- 
level, in an old quarry close to the quay at Newcastle, up to 
1200 feet, and is especially abundant where the rock is 
schist. Carlingford Mountain, Rosstrevor Mountain: Rey. 
C. H. Waddell. Slieve Croob: S. A. Stewart. Under the 
name of ‘‘ Grimmia acuta,” Mr. J. Templeton records this 
moss as ‘‘found in the hollow moist places about Slieve 
Donard, in fruit, June 20th, 1805.” 
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CAMPYLOPUS. 


Campylopus atrovirens, De Not. 

Sheve Martin, Deer’s Meadow, Slieve Commedah, Slieve Donard,, 
Hen Mountain, Rocky Mountain near Hilltown, Carlingford 
Mountain: H. W. L. Rosstrevor, Anglesey Mountain: Rev. 
C. H. Waddell. This moss does not occur on Slieve Donard 

below 900 feet. Frequent on most of the mountains, but 
always barren. I found a slender bright green variety on 
the Hen Mountain, and a green form, with a reddish base to. 
the stems, on rocks on Tievedocharragh. 


Campylopus brevipilus, B. and 8S. 

Near the Black Stairs on Slieve Donard, Slievenabrock, Slieve 
Commedah, Slieve Martin, Shanslieve: H. W. L. Not at all. 
common; but it may have been overlooked owing to its. 
general resemblance to C. flexuosus. 


Campylopus setifolius, Wils. 
The Black Stairs and by the side of Amy’s River on Slieve 
Donard, Sheve Commedah, Shevenabrock, Pigeon Rock Moun- 


tain: H. W.L. Rare. 


Campylopus fragilis, B. and 8. 

Slievenabrock, the Black Stairs on Slieve Donard, Chimney Rock 
Mountain, Shanslieve, Slieve Dermot, Slieve Bearna, Tieve- 
docharragh, Miner’s Hole River Glen, Spinkwee River Glen, 
Anglesey Mountain, Camlough Mountain: H. W. L. Sheve 
Croob: S. A. Stewart. Frequent in fine fruit. 

Campylopus pyriformis, Brid. 

Slieve Donard, Slieve Bearna, Slieve Dermot, Shanslieve, Tieve- 
docharragh, the Black Rocks on Shevenamaddy, the Deer’s. 
Meadow, Slieve Gullion: H. W. L. Rather scarce through- 
out the range. 


Campylopus flexuosus, Brid. 

-Bencrom, Slieve Commedah, Slieve Dermot, Donard Lodge 
Demesne, Slevenabrock, Bloody Burn Glen, Carlingford 
Mountain, Slieve Gullion, Slieve Meelmore, Sheve Martin, 
Butter Mountain, Cove Lake, Pigeon Rock Mountain, Sheve 
Bignian, Chimney Rock Mountain, Camlough Mountain: H. 
W. L. Anglesey Mountain: Rev. C. H. Waddell. This. 


moss is common and abundant in the district. 
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Campylopus flexuosus, var. 6 paludosus, Sch. 


The Deer’s Meadow: H. W. L. Rare, and not hitherto recorded 
from Ireland, but perhaps confounded with C. flexuosus of 
the normal type, of which many authorities consider it 
merely a form. 


DICRANOWEISSIA. 


Dicranoweissia cirrata, Lindb. 
(Weissia cirrata, Hedw.) — 

Slieve Donard, Slieve Commedah, Shanlieve, Pierce’s Castle, 
Tievedocharragh, Gruggandoo, Altataggart, Bencrom, Angle- 
sey Mountain, Tollymore Park: H. W. L. Local, and not 
abundant. 


DICRANUM. 


Dicranum majus, Sm. ; 

Tollymore Park and Donard Demesne: H. W. L.  Rosstrevor 
Wood: Rev. C. H. Waddell. ‘‘Tollymore Park, at the 
waterfall”: J. Templeton. This moss is not common in the 
district. 


Dicranum bonjeanii, De Not. 

Slieve Dermot, top of Hen Mountain, Thomas Mountain, Slieve- 
nabrock, Slieve Bignian, Donard Lodge, Demesne, Clermont 
Mountain, Camlough Mountain: H.W.L. Under the name 
of D. undulatum, J. Templeton notes this moss from ‘ Tulla- 
more Park, near the Waterfall.” 


Dicranum scottii, Turn. 


Shanleve, Hen Mountain near Hilltown, on detached granite 
blocks on Slieve Commedah: H. W. L. Very rare. A 
specimen of this moss is in Thomas Drummond’s exsiccati in 
the Belfast Museum, marked ‘‘ Mourne Mountains.” 


Dicranum fuscescens, Turn. 


On shady rocks, on the north-east side of Slieve Bignian: H. W. L. 
Very rare. Bencrom, Shanlieve: Rev. C. H. Waddell. 
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Dicranum scoparium, Hedw. 


On stones and trees in Rosstrevor Wood, top of Chimney Rock 
Mountain, smaller cairn on summit of Slieve Donard, 
Anglesey Mountain, Tievedocharragh, Knockbarragh Hull, 
Tollymore Park, Donard Demense: H. W. L. Common. 
‘Tullamore Park, on trees, June, 1805. A variety from 
Carlingford Mountain, 24th May, 1804”: J. Templeton. 


Dicranum scoparium, var. « orthophyllum, Brid. 


On the lesser cairn on the summit of Slieve Donard, on boulders 
in Donard Demesne, Slievenamaddy, Slievenabrock, Butter 
Mountain, shady rocks in Tollymore Park, Clermont Moun- 
tam: H. W. L. Not common. Rosstrevor Wood: Rev. C. 
H. Waddell. 


Dicranum scoparium, var. 8 alpestre, Hueben. 
Slieve Donard at 2000 feet, Slieve Commedah, Slievenabrock, 
Sheve Martin: H. W. L. Rare. Not before recorded from 
Ireland. 
Dicranum scoparium, var. 6 turfosum, Milde. 
Slievenabrock: H. W. L. Very rare. New to Ireland. 


| Dicranum scoparium, var. spadiceum, Zettad. 


( Vide Braithwaite’s ‘‘ British Moss-Flora,” vol. 1., p. 149.) 


Clermont Mountain, 26th June, 1885: H. W. L. New to 
Treland. | 


DICHODONTIUM. 


- Dichodontium pellucidum, Schpr. 


In crevices of rocks in the stream at the Black Stairs on Slieve 
Donard, in Tollymore Park on wet rocks by the side of 
the River Shimna, Shevenabrock, Omeath Glen, Clermont 
Mountain: H. W. L. Rare. 


Dichodontium pellucidum, var. serratum, Schpr. 
Slievenabrock, Tollymore Park,: H. W. L. Very rare. 


) Dichodontium pellucidum, var. fagimontanum, Brid. 


At the head of a stream on Slieve Martin, which flows towards 
Rosstrevor: H. W. L. Very rare. 
R.I.A. PROC., SER. III., VOL. I. Y 
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ONCOPHORUS. 


Oncophorus striatus, Lindb. 
(Rhabdoweissia fugax, Hedw.) 


Slievenabrock, black rocks on Shevenamaddy, Carlingford Moun- 
tain: H. W. L. Rare. J. Templeton records this as 
Grimmia striata from the Mourne Mountains. 


Oncophorus crispatus, Lindb. 
(Rhabdoweissia denticulata, Brid.) 


The Black Stairs on Slieve Donard, Slievenabrock: H. W. L. 
Two Mile River on Carlingford Mountain: Rey. C. H. 
Waddell. Very rare. 


CERATODON. 


Ceratodon purpureus, Brid. 


This is the most ubiquitous and frequent moss found in the dis- 
trict. Very common and abundant from the sea-level, among 


the sand-dunes of Newcastle, to the highest point of Slieve — 


Donard: H. W. L. 


POTTIA. 


Pottia truncatula, Lindb. 

Carlingford Mountain, banks of the Shimna River near New- 
castle: H. W. L. Warrenpoint: Rev. C. H. Waddell. 
Although recorded from so few localities, this moss is 
common throughout the district. 


Pottia littoralis, Mitt. 
Carlingford Mountain: Rey. C. H. Waddell. Very rare. 


Pottia intermedia, Fuernr. 


On the roadside near Kilmore Church close to Crossgar: H. W. L. 
Rare, but probably overlooked by Co. Down moss collectors. 
Templeton notes this plant, under the name Gymnostomum 
ohtusuwm, as ‘‘common on ditches near Killyleagh,” which 
place is not far from the Crossgar locality. 
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TORTULA. 


Tortula ericeefolia, Lindb. 


Carlingford Quarry, with young fruit: Rev. C. H. Waddell. 
Very rare. 


L Tortula aloides, De Not. 


Wall at Narrowwater: Rev. C. H. Waddell. Very rare. 


Tortula muralis, Hedw. 


Knockbarragh, Hilltown, Analong, the Deer’s Meadow. A large 
variety occurs between Hilltown and Tollymore: H. W. L. 
This moss is abundant wherever a suitable habitat occurs, 
but such walls are few amongst the mountains. 


| Tortula ruralis, Ehrh. 


Very abundant among the sand-hills at Newcastle, where also the 
var. arenicola is frequent, on walls at Carlingford: H. W. L. 
Scarce elsewhere in the district. 


 Tortula papillosa, Wilson. 


On aged white thorns, and elder near Loughbrickland: H. W. L. 
Very rare; but has likely been overlooked. 


Tortula montana, Lindb. 


(Tortula intermedia, Brid.) 
Wall at Warrenpoint: Rev. C. H. Waddell. Very rare. 


_ Tortula subulata, Hedw. 


Analong, Knockbarragh Hill, on the side of road between Hill- 
town and Tollymore Park, Loughbrickland: H. W.L. Near 
Warrenpoint, Omeath: Rev. C. H. Waddell. 


MOLLIA. 


Mollia microstoma, Lindb. 
(Gymnostomum microstomum, Hedw.) 


- Omeath Glen, near the sea at the Bloody Bridge: H. W.L. Near 
- Warrenpoint: Rev. C. H. Waddell. Sandhills near New- 
castle: S. A. Stewart. Very rare. 
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Mollia viridula, Lindb. 
(Weissia controversa, Hedw.) 
Warrenpoint, banks of Moygannon River, Tullybranigan Hill, 
Carlingford Mountain: H. W. L. Common and abundant in 
all suitable habitats in the district. 


Mollia littoralis, Mitt. 
(Trichostomum mutabile, Brach.) 
Carlingford Mountain, Omeath Glen, Kinahalla, on the north face 
of the Black Rock in the town of Newcastle: H. W. L. 
Rare. 


Mollia czeruginosa, Lindb. 
(Gymnostomum rupestre, Schwg.) 
Tollymore Park, near Omeath Waterfall: H. W. L. Rare. 


Mollia szruginosa, var. ramosissima, B.S. 
(Gymnostomum rupestre, var. ramosissimum, Sch.) 
On a wall under one of the bridges over the Shimna River, in 
Tollymore Park: H. W. L. Very rare, and not before 
recorded from Ireland. 


Mollia tenuirostris, Lindb. 
(Didymodon cylindricus, Brach.) 

The Black Stairs, on Slieve Donard, Slieve Bignian, Pigeon Park 
Mountain, Tollymore Park, Slievenabrock, the Black Rocks | 
on Shevenamaddy, Slieve Dermot, park wall near Bryans- 
ford village: H. W. L. Rosstrevor Mountain, Carlingford | 
Mountain, Omeath, Cove Mountain, Rocky Mountain near 


Hilltown: Rev. C. H. Waddell. 


Mollia verticillata, Lindb. 
(Eucladium verticillatum, L.) 
Close by the Waterfall at the Black Stairs on Slieve Donard: 
H. W. L. Very rare, and in small quantities. 


Mollia inelinata, Lindb. 
(Barbula inclinata, Schwg.) | 
In crevices of rocks close to the sea at Analong, mostly in com- 
pany with Grommia maritima: H. W. L. Sandy banks and 
rocks by the sea-shore at Omeath: Rev. C. H. Waddell; by 
whom it was found also at Groomsport in the county of 

Down, being its first record from Ireland. 
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Mollia tortuosa, Schrank. 
(Barbula tortuosa, L.) 

Thomas Mountain, Carlingford Mountain, on a wall west of 
Bryansford, Slievenabrock, Omeath River Glen: H. W. L. 
Rosstrevor Mountain: Rev. C. H. Waddell. Rare. 

Mollia tortuosa, var. 8 angustifolia, Braith. 


On a wall west of Bryansford: H. W. L. Very rare and scarce. 
Not before recorded from Ireland. 


BARBULA. 
Barbula unguiculata, Dill. 

Shanslieve, Tievedocharragh, Tollymore Park, Analong, Altaggart, 
Warrenpoint, Bryansford, Moygannon Glen: H. W. L. Not 
common or abundant. 

Barbula brevifolia, Lindb. 
| (Trichostorum tophaceum, Brid.) 

Moygannon Glen, Knockbarragh, Bloody Bridge near Newcastle, — 
encrusted with lime in quarry near Carlingford, near the sea 
at Analong, Tollymore Park: H. W. L. 

Barbula curvirostris, Lindb. 
(Gymnostomum curvirostrum, Ehrh.) 
Moygannon Glen, Omeath Glen, Cove Mountain: H.W.L. Rare. 
Barbula fallax, Hedw. 

Knockbarragh Hill, Omeath Glen, Moygannon Glen: H. W. L. 
Anglesey Mountain, Greencastle: Rev. C. H. Waddell. 
Rare. 

Barbula spadicea, Mitt. 

Wall of a bridge in Tollymore Park, Newcastle, wall at Narrow- 
water, Moygannon Glen: H. W.L. Bank of Omeath River: 
Rev. C. H. Waddell. Rare. 


| Barbula cylindrica, Tayl. 


_ Roadside near Aghaderg School-house at Loughbrickland, Dro- 
-  mantine: H. W. L. In fine fruit at Omeath Waterfall : 
Rey. C. H. Waddell. Very rare. 


Barbula revoluta, Schrader. 
Wall near Warrenpoint, wall at Bryansford: H. W. L. Rather 


scarce. 
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Barbula convoluta, Hedw. 


Bridge in Tollymore Park, wall at Tullybranigan, wall at Narrow- 
water: H. W. L. Scarce. 


Barbula rubella, Mitt. 
(Didymodon rubellus, B. and 8.) 

On a wall north of the Deer’s Meadow, at Brook Cottage near 
Newcastle, on the Black Rock in the town of Newcastle, 
Moygannon Glen, Loughbrickland: H. W. L. Anglesey 
Mountain, Narrowwater: Rev. C. H. Waddell. Is not com- 
mon or abundant in the district. 


CINCLIDOTUS. 


Cinclidotus fontinaloides, P. B. 

Abundant in the rocky bed of the Bann River between Hilltown 
and the Hen Mountain: H. W. L. This moss is also abun- 
dant in the Lagan River near Maralin, just outside the 
district. 


LEERSIA. 


Leersia contorta, Lindb. 
(Enealypta streptocarpa, Hedw.) 

Walls of the ice-house on Slieve Donard, wall by the side of the 
road at the Ferry Hill, near Narrowwater ; very abundant 
and luxuriant on walls west of the village of Bryansford, 
wall in Ravensdale Park near Jonesborough, wall of Scarvagh 
Demesne between Loughbrickland and Scarvagh: H. W. L. 
On granite on the Rocky Mountain near Hilltown: Rev. 
C. H. Waddell. Rare in the district. | 


WEBERA. 
Webera sessilis, Lindb. 
(Diphysium foliosum, L.) 

Slieve Donard, summit of Slieve Bignian, Pigeon Rock Mountain, 
Slieve Commedah, Slievenamaddy, Slievenabrock, Carling- 
ford Mountain, Camlough Mountain: H. W. L. Banks of 
the Golden River on Carlingford Mountain, along the sides of 
the Bloody Burn: Rev. C. H. Waddell. Abundant in all 
these localities, and in fine fruit. By an oversight, the 
‘“‘Flora of the North-east of Ireland’? mentions this as ‘‘ rare 
and barren.” 
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GRIMMIA. 
Grimmia pruinosa, Wils. 
Rocks on Slieve Donard: H. W. L. Very rare; only one small 
tuft was found in 18838. 
Grimmia apocarpa, L. 
Analong, Rosstrevor Glen, Narrowwater Demesne, Camlough 
Mountain, Kinahalla; a long green form on shady rocks, by 


the side of the Shimna River, in Tollymore Park: H. W. L. 
Not common in the district. 


Grimmia apocarpa, var. rivulare, Bridel. 


Yellow Water River: H. W. L. Rare. Stream on north-east of 
Rosstrevor Mountain, and Knockbarragh Hill: Rev. C. H. 
Waddell. 


Grimmia maritima, Turn. 

Analong, Bloody Bridge, Maggie’s Leap, Armar’s Hole: H. W. L. 
Omeath, Rosstrevor, Warrenpoint: Rev. C. H. Waddell. 
Abundant on maritime rocks. 

Grimmia orbicularis, B. and 8. 
Top of a dry-built stone wall, on the Spelga Mountain: H. W. L. 


Very rare; but most likely present in other localities, 
_ having been confounded with G. pulvinata. 


Grimmia pulvinata, Dill. 
Rocky Mountain near Hiiltown, Anaiong, the Deer’s Meadow, 


Donard Lodge Demesne, wall near Bryansford, Bridge of 
Kinahalla: H. W. L. Not common or abundant. 


Grimmia decipiens, Lindb. 
(Grimmia schultzu, Brid.) 

Stones in fence between Hilltown and Bryansford, Ballagh Park 
on Sheve Donard, Analong, Tollymore Park, Slievenamaddy, 
Tievedocharragh, the Black Stairs on Slieve Donard, Cler- 
mont Mountain: H. W. L. 


Grimmia decipiens, var. robusta, Ferg. 


Rocks above the ice-house on Slieve Donard, rocks by stream on 
Slievenamaddy, on stones of dry wall on the Spelga Moun- 
tain: H. W. L. Very rare. 
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Grimmia funalis, Schweg. 
Sheve Donard, Slievenabrock, Sleve Dermot: H. W. L. Rare. 


I have a remarkable lax form from the Black Stairs and 
_ White River Glen, Slieve Donard. 


Grimmia trichophylla, Grey. | 
Butter Mountain, near Fofanny Schoolhouse, Ballagh Park on 
Sheve Donard, Slievenabrock, close to the sea at Maggie’s 


Leap, Altaggart near Hilltown, Camlough Mountain : 
H. W.L. Analong: Rev. C. H. Waddell. 


Grimmia donii, Sm. 
In crevices of schist blocks on coping of dry-built walls between 
Tollymore Park and Slievenamaddy, the Ballagh Park on 
Slieve Donard, on a granite block between Slieve Martin and 
Kulbroney bog, on the north-east slope of Camlough Moun- 
tain: H. W.L. Rare. 
Grimmia ovata, W. and M. 
The Black Stairs on Slieve Donard: H. W. L. A barren state. 
Very rare. 
Grimmia elliptica, Arn. 
(Racomitrium ellipticum, Turn.) 
The Black Stairs on Slheve Donard, Slievenabrock, Spinkwee 
River Glen, the Black Rocks on Shevenamaddy: H. W. L. 
This moss is rare throughout the range, and where found is 
not abundant. In Templeton’s Herbarium, in the Belfast 
Museum, there is a specimen marked from the ‘‘ Mourne 
Mountains.” 


Grimmia acicularis, C. Muell. 
(Racomitrium aciculare, L.) 


Rocky bed of the Rosstrevor River at Kilbroney, Spinkwee River 
Glen, Slieve Martin at 1500 feet, on stones in Donard Lodge 
Demesne, Tievedocharragh, very fine on schist in the White 
River Glen, Chimney Rock Mountain, Slieve Meel Beg, 
Windy Gap near the Eagle Mountain, Tollymore Park, 
Analong River Glen, the Off Mountain, top of Slieve Big- 
nian, Camlough Mountain, Anglesey Mountain, Slieve 
Ghiltcn: H. W.L. Near Clonallan: Rey. C. H. Waddell. 


Common throughout the whole range. 


ae 
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Grimmia aquatica, C. Muell. 
(Racomitrium protensum, A. Braun.) 

On schist on Thomas Mountain, the Black Stairs on Slieve Don- 
ard, Slievenamaddy, Slieve Meel Beg, rocks in the River 
Shimna in Tollymore Park: H. W. L. Rosstrevor Wood, 
Knockbarragh Hill, and near Hilltown: Rev. C. H. Waddell. 
This moss is rare in the district. Mr. T. Drummond found 
it in the ‘‘ Mourne Mountains.”’ 


Grimmia microcarpa, Gmel. 
(Racomitrium sudeticum, Funck.) 
Slieve Commedah, top of Shanlieve, Spelga, Slieve Gullion, 
Thomas Mountain, and the Black Stairs on Slieve Donard : 
H. W.L. This moss is rare throughout the range. 


Grimmia heterosticha, C. Muell. 
(Racomitrium heterostichum, Hedw.) 
Slievenabrock, Slieve Donard (at the Black Stairs and on the 
Great Cairn), Tievedocharragh, Knockbarragh, Tollymore 
Park, Rosstrevor Wood, Anglesey Mountain, Golden River 
on Carlingford Mountain, Camlough Mountain: H. W. L. 
Common all over the range. 


Grimmia obtusa, Lindb. 
-(Racomitrium heterostichum, var. gracilescens, Br.) 


Shanslieve, Slieve Donard, Slievenamaddy, Slieve Bignian : 
ewe Iu. Nery rare. 


Grimmia obtusa, var. 8 subsimplex, Lindb. 

The black rocks on Shevenamaddy, 1885: H. W. L. This rare 
and beautiful moss, which has been only once before found 
in Ireland, might at first sight be mistaken for Grimmia 
Jascicularis, from which Dr. Braithwaite has shown me that 
it is distinct, and that my specimen is the true plant. 


Grimmia affinis, Lindb. 
(Racomitrium heterostichum, var. alopecurum, Huebn.) 
Thomas Mountain and the Great Cairn on Slieve Donard, Miner’s 
Hole River Glen, Slievenabrock, summit of Shanslieve, sum- 
mit of Slieve Bignian, Rosstrevor Mountain, the Black Rocks 
on Slievenamaddy, Slieve Commedah: H. W. L. This moss 
is frequent among the range. Carlingford Mountain: Rev. 


C. H. Waddell. 
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Grimmia affinis, vay. gracilescens, Lindb. 

A single tuft in a specimen of Grimmia obtusa from the Lesser 
Cairn on Sleve Donard, and also in a gathering from 
Shanslieve: H.W. L. Very rare; but probably has been 
overlooked. 


‘Grimmia fascicularis, C. Muell. 
(Racomitrium fasciculare, Brid.) 
Inside the roof of the well on the summit of Slieve Donard, 
Tievedocharragh, Ferry Hill near Fathom: H.W. L. Not 
common in the district. 


Grimmia hypnoides, Lindb. 
(Racomitrium lanuginosum, Brid.) 

Slieve Martin, most abundant on the top of Sheve Meel Beg, 
Slieve Commedah, the Lesser Cairn on Sheve Donard (this 
moss is scarce on the high region of this mountain), top of 
Chimney Rock Mountain, Bencrom, on walls near the Deer’s 
Meadow, Tievedocharragh: H. W. L. I got a form with 
faleate leaves in this last locality. Anglesey Mountain, 
Camlough Mountain, Rosstrevor Mountain: Rey. C. H. 
Waddell. 


Grimmia canescens, C. Muell. 
(Racomitrium canescens, Hedv, ) 
Sandhills near Newcastle, roadside between Fofanny and Bryans- 
ford, Windy Gap near Eagle Mountain, Butter Mountain, 


Spinkwee River Glen, the Deer’s Meadow, Anglesey Moun- 
tain: H. W. L. Common throughout the range. 


Grimmia canescens, var. ericoides, C. Muell. 
(Racomitrium canescens, var. ericoides, Sehrded:) 
Butter Mountain, Anglesey Mountain. Very rare. 


GLYPHOMITRIUM. 
Glyphomitrium daviesi, Brid. 
The Rev. C. H. Waddell and I found a very small quantity of 
this plant on basalt at the Black Stairs on Slieve Donard. I 
afterwards got it in very fine fruit, and in plenty, on schist 
blocks on the east slope of this mountain. These are the 
only localities for this moss in the district. 
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Glyphomitrium polyphyllum, Mitt. 
(Ptychomitrium polyphyllum, Fuerne.) 
On stones in Rosstrevor River, the Deer’s Meadow, top of Chim- 
ney Rock Mountain, Slieve Donard, on detached blocks in 
Donard Demesne, on stones among the sandhills at Neweastle, 
Carlingford Mountain, Slieve Gullion: H. W. L. Warren- 
point, Anglesey Mountain, Rev. C. H. Waddell. Of frequent 
occurrence in the district. 


ANCECTANGIUM, Hedw 


Anectangium mougeotii, Lindb. 
(Amphoridium mougeotii, B. and 8.) 


The Black Rocks on Slievenamaddy, summit of Slieve Bignian, 
the Black Stairs on Slieve Donard, Pigeon Rock Mountain, 
Cove Mountain, in the Glen near the Waterfall and on a 
rock close to the sea at Omeath: H. W. L. Tollymore 
Park: Rev. C. H. Waddell. Rare. 


PLEUROZYGODON, Lindb. 


Pleurozygodon compactum, Lindb. 
(Ancctangium compactum, Sch.) 


Wet rocks at the head of the White River Glen on Slieve 
Commedah, Slevenamaddy: H. W. L. Very rare, and 
scarce. 


ZYGODON, Hook. Tayl. 


Zygodon viridissimus, Dicks. 


On trees in Tollymore Park, and near the village of Bryansford : 
H. W. L. Near the waterworks at Rosstrevor: Rev. C. 
H. Waddell. Not common. 
Zygodon stirtoni, Schpr. 
(Zygodon viridissimus, var. rupestris, Lindb.) 


On the wall of the Bloody Bridge, near Newcastle: on a dry 
built wall, near Analong: H. W. L. Very rare. 
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ORTHOTRICHUM, Hedw. 


Orthotrichum saxatile, Brid. 


(Orthotrichum anomalum, Hedw.) 
Warrenpoint: Rev. C. H. Waddell. Very rare. 
Orthotrichum affine, Schrad. 
Donard Lodge Demesne, Tollymore Park, Rademon Woods, near 
Loughbrickland: H. W. L.: on thatch of roof of house at 


Warrenpoint: Rev. C. H. Waddell. Frequent in these 
localities. 


Orthotrichum stramineum, Hornsh. 


Growing mixed with 0. lyellii, on a beech-tree in Tollymoré 
Park: Rev. C. H. Waddell. Very rare. 


Orthotrichum diaphanum, Schrad. 
Donared Lodge Demesne, on rocks and trees at Analong near the 
Rectory, near Loughbrickland: H. W. L. At Warren- 
point, on thatch of roof, and rocks near the sea: Rev. C. H. 
Waddell. Scarce. 


Orthotrichum lyellu, H. and T. 


Trees in Bryansford village opposite the Hotel, in fruit in Finne-. 
brogue Demesne; and in abundance, but barren on a few 
trees in the neighbourhood of Loughbrickland: H. W. L. 
Tollymore Park: Rev. C. H. Waddell. Rare. 


Orthotrichum striatum, Hedw. 
(Orthotrichum leiocarpum, B. and 8.) 
Tollymore Park, on a tree near the river Bann at Clonduff Old 
Church, Teuehveckinad H. W.L. Rare. 
Orthotrichum rivulare, Turn. 


Near Brook Cottage Newcastle: H. W. L. Rademon near 
Crossgar: 8. A. Stewart. Very rare. 


WEISSIA, Ehrh. 


Weissia bruchu, Lindb, 
(Ulota bruchii, Hornsh.) 
I found one tuft in fruit in Rosstrevor Wood: H. W.L. Tolly- 
more Park, Rosstrevor Wood: Rev. C. H. Waddell. 


i 
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Weissia ulophylla, Lindb. 
(Ulota crispa, Hedw.) 
Tollymore Park, Rosstrevor Wood, Rademon Woods: H. W. L. 
Rare. 


Weissia ulophylla, var. 8 intermedia, Schpr. 
(Ulota intermedia, Schpr.) 
On beech, sycamore, and ash-trees, in Tollymore Park, and 
Donard Lodge Demesne. H. W. L. Rare. 


Weissia phyllantha, Lindb. 
(Ulota phyllantha, Brid.) 
Tollymore Park, stones in wall near the sea at Analong, wall 
near the sea at Narrowwater Castle, tree between Hilltown 
and Bryansford. H.W. L. Rosstrevor Wood: Rev. C. H. 
Waddell. 


FUNARIA, Schreb. 


Funaria hygrometrica, L. 
Crocknafeola, the Stone Bridge in Donard Lodge Demesne, 
Golden River on Carlingford Mountain: H. W. L. Occurs 
frequentiy throughout the range. 


Funaria obtusa, Lindb. 
(Entosthodon ericetorum, Bals.) 


Tollymore Park, Amy’s River on Slieve Donard, Moygannon 
Glen, Anglesey Mountain: H. W. L. Rare. 


Funaria templetoni, Smith. 
(Entosthodon templetoni, Hook.) 

Rosstrevor Mountain, Moygannon Glen, the Black Stairs on 
Sheve Donard, Slhevenabrock, Pigeon Rock Mountain, 
Anglesey Mountain: H.W. L. Golden River on Carlingford 
Mountain, Yellow Water River between Rosstrevor and 
Hilltown: Rev. C. H. Waddell. ‘‘ Mourne Mountains, near 
Neweastle:”” T. Drummond. Frequent throughout the 
range. 


PHYSCOMITRIUM, L. 
Physcomitrum pyriforme, L. 
In a bog near Loughbrickland: H. W. L. Warrenpoint: Rev. 


C. H. Waddell. Rare, but likely has been overlooked, as it 
is not readily recognized except when in fruit. 
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SPLACHNUM, L. 


Splachnum pedunculatum, Lindb. 
(Splachnum sphericum, L. fil.) 
On the slope of Slieve Bignian in the Happy Valley, Tievedo- 
charragh, the Deer’s Meadow, near the Castle Bog, Slieve 
Lough Shannagh: H. W. L. Bog between Hilltown and 
Rosstrevor, Eagle Mountain, Kilkeel River Glen: Rev. C. 
H. Waddell. Slieve Croob: 8. A. Stewart. Frequent. 


Splachnum ampullaceum, L. 


Rocky Mountain, near Hilltown, the Deer’s Meadow: H. W. L. 
Very rare. 


TETRAPLODON, Br. Eur. 


Tetraplodon bryoides (Zoeg), Lindb. 
(Tetraplodon mnioides, Hedw.) 
Abundant, and in fine fruit in September, 1883, on the lesser 
cairn on summit of Slieve Donard; Crocknafeola: H. W. L. 
Rocky Mountain, 800 feet: Rev. C. H. Waddell. Summit 
of Sheve Bignian: 8S. A. Stewart. 


BARTRAMIA, Hedw. 


Bartramia ithyphylla, Brid. } 
Slevenabrock, North-west of the Castle Bog, Leitrim Hill near 
Hilltown, Carlingford Mountain: H. W. L. Rosstrevor 
Wood: Rev. C. H. Waddell. Rare. 


Bartramia pomiformis, L. 

Slievenabrock, Slieve Meel Beg, Spinkwee River Glen, White 
River Glen, Sheve Bignian, Camlough Mountain: H. W. L. 
Abundant on schist rocks, and north slopes of the range. 
This moss occurs also in very small quantity at Loughbrick- 
land, at the north edge of the district. Ferryhill near 
Omeath, Clonallon, Knockbarragh: Rey. C. H. Waddell. 
In crevices of granite rocks on Slieve Donard: S. A. 
Stewart. 
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Bartramia fontana, Swartz. 
(Philonitis fontana, L.) 


The Black Stairs on Slieve Donard, very fine on Slieve Commedah,. 
| Yellow River near Killroney Bog, Slieve Meel Bog, Leitrim 
Hill near Hilltown, Butter Mountain, Cove Mountain, 
3 Anglesey Mountain, Golden River on Carlingford Mountain : 
| H. W. L. Rosstrevor Mountain: Rev. C. H. Waddell. 
Very abundant in all suitable habitats throughout the 
range. 


| Bartramia fontana, Swartz, var. falcata. 
(Philonitis fontana, var. falcata, Dehot.) 


Wet clay banks on stream on Anglesey Mountain: H. W. L. 
Very rare. 


Bartramia calcarea, B. and 8S. 
| (Philonitis calcarea, B. and S.) 
I have collected this in company with the Rev. C. H. Waddell, in 


Sandstone quarry, at Kilwarlin, just outside the boundary of 
the district. 


BREUTELIA, Schpr. 
Breutelia chrysocoma, Schpr. 


(Breutelia arcuata, Dicks.) 


The Deer’s Meadow, Tollymore Park, Bencrom, Slieve Martin, 
Chimney Rock Mountain, the Windy Gap near the Eagle 
Mountain, Spinkwee River Glen, Rocky Mountain, near 
Hilltown, summit of Slieve Bignian, Camlough Mountain, 
Carlingford Mountain: H.W. L. Ferry Hill, near Omeath, 
Kilroney Red Bog: Rev. C. H. Waddell. This beautiful 
moss is of frequent occurrence, and luxuriant growth through- 
out the range. 


POHLIA, Schpr. 

_ Bohlia acuminata, Hoppe. 

. bs (Webera acuminata, Hoppe.) 

| The Black Stairs, on Slieve Donard, Speltha: H. W. L. Very 


rare. 
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Pohlia elongata, Hedw. 
(Webera elongata, Dicks.) 

The Black Stairs on Slieve Donard, summit of Slieve Commedah, 
Lesser Cairn on Slieve Donard, the Black Rocks on Slieve 
Namaddy: H.W. L. Anglesey Mountain: Rev. C. H. 
Waddell. Rare. | 


Pohlia nutans, Schreb. 
(Webera nutans, Schreb.) 

Slieve Commedah, Spelga, Tievedocharragh, Sleve Martin, 
Chimney Rock Mountain, Pierce’s Castle, Anglesey Mountain, 
Slieve Meel Beg, the Deer’s Meadow, Slieve Donard, on 
shady sides of Bloodyburn Glen with bright red capsules : 
H. W. L. Warrenpoint: Rev. C. H. Waddell. Ascending 
to 2000 feet on Slieve Donard: S. A. Stewart. 


Pohlia cruda, Lindb. 
(Webera cruda, Schreb.) 


The Black Stairs, on Slieve Donard, Oct., 1884: H. W.L. Very 
rare. 
Pohlia annotina, L. 
(Webera annotina, Hedw.) 
Slieve Donard above the Black Stairs, Slieve Bignian: H. W. L. 
Very rare. | 
Pohlia albicans, Lindb. 
(Webera albicans, Wahl.) 
Abundant at and by the streamlet above the Black Stairs, on 
Slieve Donard, inside roof of wayside well near Fofanny, 
Banks of the Shimna River, Slieve Gullion: H. W. L. 
Anglesey Mountain, Yellow Water River near Kailbroney 
Bog: Rev. C. H. Waddell. Not common. 


BRYUM, Dill. 


Bryum inclinatum, Swartz. 
On a peat bank above the Black Stairs on Slieve Donard, 1884: 
H. W. L. Very rare. 


Bryum bimum, Schreb. 

The Black Stairs on Slieve Donard, Anglesey Mountain, Old 
bog drains in Deer’s Meadow: H. W. L.  Rosstrevor 
Mountain, on a mountain south of Tollymore: Rev. C. H. 
Waddell. Rare. 
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Bryum murale, Wilson. 

This was found by me in 1888, at Moira, just outside the district. 

Very rare. 
Bryum alpinum, L. 

Slieve Donard, the ivy rock in Donard Lodge Demesne, Slievena- 
brock, Slevenamaddy, White River Glen, Carlingford. This 
moss is abundant and of luxuriant growth in all these 
localities, but always barren: H. W.L. Anglesey Mountain: 
Rev. C. H. Waddell. ‘‘ Descending to near the sea level on 

| Slieve Donard’”’: S. A. Stewart. I verified this last record, 

| having found this moss on rocks close to the sea margin on 

| the base of the east slope of the mountain. 

| Bryum ceespititium, L. 

| Tievedocharragh, Fofanny, the Deer’s Meadow: H.W. L. Clon- 

| allon: Rev. C. H. Waddell. Not at all common in the district. 

| Bryum argenteum, L. 

On a wall in Donard Demesne: H. W. L. On thatch of a roof 

| at Warrenpoint: Rev. C. H. Waddell. By no means 

common in the district. 

_ Bryum capillare, L. 

| Very fine in Tollymore Park, with very bright red capsules on 
the Stone Bridge in Donard Lodge Demesne, the Black 

Stairs on Slieve Donard, Slievenabrock, Knockbarragh Hill, 

Narrowwater, Analong, the Deer’s Meadow, Moygannon 

Glen, Fofanny: H. W. L. Common, and frequently of 

very luxuriant growth in the district. 

| Bryum capillare, var. majus. 

i In the Ballagh Park on east slope of Slieve Donard: H. W. L. 
 Bryum pallens, Schwartz. 

| Anglesey Mountain, Clermont Mountain, the Deer’s Meadow, 
the Black Stairs on Slieve Donard: H. W. L. Rare. 

| Bryum ventricosum, Dicks. 

| (Bryum pseudotriquetrum, Hedw.) 

White River Glen north of Slieve Donard, Carlingford Mountain ; 

Anglesey Mountain, Analong, Rosstrevor Mountain, Leitrim, 

bo near Hilltown, Spinkwee River Glen, Moygannon Glen, 
i ‘Camlough Mountain: H. W. L. Of frequent occurrence 
| throughout the district. 
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Bryum filiforme, Schpr. 


The Black Stairs on Slieve Donard, Tollymore Park by side of 


the Shimna River, near the Waterfall in Omeath Glen: 
H. W. LL. Rare. 


MNIUM, Hedw. 


Mnium undulatum, Hedw. 


The Black Stairs on Slieve Donard ; very fine, and approaching in 
size and appearance a small fern, found in crevices under loose 
blocks of granite on Slievenamaddy; very abundant by side 
of road west of Bryansford ; in fine and abundant fruit under 
shrubs in Narrowwater Demesne ; Tollymore Park: H. W. L. 
Rosstrevor Wood: Rev. C. H. Waddell. Common and abun- 
dant in suitable habitats throughout the range. 


Mnium rostratum, Schrad. 


Wall of old bridge Tollymore Park: H. W. L.  Rosstrevor 
Wood, Moygannon Glen: Rev. C. H. Waddell. This moss 
is probably of more frequent occurrence, though the records 


of finds are so few; it has probably been overlooked for 
MM. punctatum. 


Mnium hornun, L. 


Very abundant in extensive patches and in fine fruit in Rosstrevor 
Wood, Chimney Rock Mountain, Slieve Donard, Anglesey 
Mountain, Tollymore Park, very luxuriant at the Black Rocks 
on Slievenamaddy, Slieve Commedah, H.W.L. Carlingford 


Mountain: Rev. C. H. Waddell. Common and abundant in 
the district. 


Mnium punctatum, Hedw. 


Carlingford Mountain, the Black Stairs on Slieve Donard, 
Anglesey Mountain, Rosstrevor Mountain, roadside near 
Fofanny, the Black Rocks on Slevenamaddy, Tollymore 
Park, Spinkwee River Glen, the Deer’s Meadow, Clermont 
Mountain, Rademon Woods: H. W.L. Knockbarragh Hill, 
Warrenpoint: Rev. C. H. Waddell. 


———— 


, 


: 
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FONTINALIS, Dill. 


Fontinalis antipyretica, L. 

Rosstrevor River, Tollymore Park in both the Shimna and 
Spinkwee Rivers, most abundant in one of the streams that 
constitute the head-waters of the Bann River in the Deer’s 
Meadow: H. W.L, Frequent in some places in the district. 

Fontinalis squamosa, L. 
On stones in bed of river near Kilbroney: H. W. L. Very rare. 


HEDWIGIA, Web. 
Hedwigia albicans, Web. 
(Hedwigia ciliata, Dicks.) 
Slieve Donard (descending to 200 feet above sea-level), Knock- 
barragh Hill, Shevenamaddy, Kilbroney Bog, Spinkwee 
River Glen, Tievedocharragh, Clonallon at fifty feet above 
sea-level, Shanslieve, Carlingford Mountain, Camlough Moun- 
tain. Scarce in this latter locality: H. W. L. Anglesey 
Mountain: Rev. C. H. Waddell. Frequent throughout the 


range. 


CRYPHAA, Hedw. 


Cryphea arborea (Huds.), Lindb. 
(Cryphea heteromalla, Hedw.) 


Near Analong: H. W. L. Very rare among the mountains, but 
is abundant about Loughbrickland. 


NECKERA, L. 
Neckera crispa, L. 
The Black Stairs on Slieve Donard, Tollymore Park, Golden 
River bank on Carlingford Mountain: H. W. L. Rare. 
Neckera complanata, L. 


Tollymore Park, Rocky Mountain near Hilltown, Rademon Woods: 
H.W. L. Not common among the mountains; but abun- 
dant in some of the woods. 


Z2 
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HOMALIA, Schreb. 


Homalia trichomanoides, Schreb. 
Loughbrickland: H. W. L. Warrenpoint: Rev. C. H. Waddell. 
Rare. 


PTERIGOPHYLLUM, Brid. 


Pterigophyllum lucens, Brid. 
(Hookeria lucens, Wils.) 
White River Glen and the Ivy Rock on Slieve Donard, Yellow 
Water River between Hilltown and Kilbroney Bog, Tollymore 
Park: H.W.L. Narrowwater ae Rosstrevor Wood : 
Rev. C. H. Waddell. 


SPH HROCEPHALUS, Lindb. 


Spherocephalus palustris, Lindb. 
(Aulacomnion palustre, L.) 
Slieve Commedah, Slevenabrock, Anglesey Mountain, the Deevr’s 
Meadow, Camlough Mountain: H. W.L. Rosstrevor Moun- 
tain, Knockbarragh Hill, Kilbroney red bog: Rev. C. H. 
Waddell. Occurs frequently, but is nowhere abundant. 


HETEROCLADIUM, Schpr. 


Heterocladium heteropterum, Schpr. 

Slieve Donard, Slieve Meel Beg (1200 feet), Slievenamaddy, 
Windy Gap near Eagle Mountain, Spinkwee River Glen, 
summit of Slieve Bignian: H. W. L. Rosstrevor Mountain, 
Anglesey Mountain, Yellowwater River: Rev. C. H. 
Waddell. Frequent, but never in any abundance, through- 
out the range. 


THUIDIUM, Neck. 


Thuidium tamariscifolium, Lindb. 
(Thuidium tamariscinum, Hedw.) 
The Ivy rock on Slieve Donard, Tievedocharragh, Tollymore 
Park, Rosstrevor Wood: H. W. L. Very frequent and 
abundant throughout the whole district. 


Lert—On the Mosses of the Mourne Mountain District. 301 


Thuidium recognitum, Hedw. 


Anglesey Mountain, near Omeath: H. W. L. Very rare, and 
not hitherto recorded from Ireland. This moss is described 
as growing ‘‘ on limestone rocks and chalk hills”; but there 
are neither where I got this, and the nearest lime to the spot 
is some five miles distant, at the Carlingford quarries. Mr. 
G. A. Holt decided that this is unmistakably the plant 
collected by me. 


| POROTRICHUM, Mitt. 
| Porotrichum alopecurum, Mitt. 
| (Thamnium alopecurum, L.) 


Tollymore Park, Carlingford Mountain: H. W. L. Rosstrevor 
Mountain, Moygannon Glen: Rev. C. H. Waddell. Not 
common in the district. 


CLIMACIUM, L. 


Climacium dendroides, L. 


Sandhills near Newcastle: H. W. L. Clonallon: Rey. C. H. 
Waddell. Rare, except at the first-mentioned locality. I 
found this moss on the north shore of Loughbrickland, car- 
peting many square yards, where the abundant fruit actually 
gave a ruddy tinge to the surface. 


ISOTHECIUM, Brid. 
i * Isothecium myurum, Brid. 
| Slieve Donard, Narrowwater Demesne, Slievenabrock, Tullyree, 
Tollymore Park: H.W.L. Clonallon, Anglesey Mountain : 
Rey. C. H. Waddell. Common. 
Isothecium myurum, var. elongatum, Schpr. 
Slievenabrock, on a wet peat bank, 1886: H. W. L. Very rare. 


HOMALOTHECIUM, Schpr. 


Homalothecium sericeum, L. 


Rosstrevor Mountain, Spelga, Fofanny: H. W.L. Warrenpoint: 
Rev. C. H. Waddell. Not common in the district. 
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BRACHYTHECIUM, Schpr. 


Brachythecium salebrosum, Hoffm. 
Narrowwater Demesne, Moygannon Glen: H. W. L. Rare. 


Brachythecium glareosum, B. & 8. 
Tollymore Park; Ferryhill near Omeath; Anglesey Mountain : 
H. W.L. From the few recorded localities this moss would 
seem to be rare, but it will probably be found to be common, 
and to have been overlooked owing to its resemblance to 
B. rutabulum and Eurhynchium striatum. 


Brachythecium albicans, Neck. 
Sandhills near Newcastle: H. W. L. In abundance in some 
spots, but not recorded elsewhere, except from Greenore, by 
the Rev. C. H. Waddell. 


Brachythecium velutinum, L. 
Banks of the Shimna river near Newcastle, the Bloodyburn 
Glen, on a tree near Bryansford: H. W. lL. Not common, 
but has probably been overlooked in the district. 


Brachythecium rutabulum, L. 
Bloody Bridge, Tollymore Park, Brook Cottage near New- 
castle, the Deer’s Meadow, Sheve Donard, Clonallon ; 
Fofanny: H. W. L. Common. 


Brachythecium rivulare,’B. & S. 
By the River Shimna in Tollymore Park, Slieve Commedah, 
White River Glen on Slieve Donard, Slevenabrock, 
Slieve Dermot, Anglesey Mountain: H. W.L. Warren- 
point, Rosstrevor, Omeath: Rev. C. H. Waddell. 


Brachythecium viride, Lam. 
(Brachythecium populeum, Hedw.) 
Maggie’s Leap near Newcastle, Fofanny, Moygannon Glen, 
Donard Lodge Demesne: H. W. L. Common. 


Brachythecium plumosum, Swartz. 
(H. pseudoplumosum, Brid.) 

Tollymore Park, the Black Stairs on Slieve Donard, Moygannon 
Glen, Slievenabrock, Spelga, Anglesey Mountain: H. W. L. 
Rosstrevor, Carrickbawn: Rev. C. H. Waddell. Slhieve 
Croob: S. A. Stewart. Common; abundant, and fruiting 
freely throughout the ranges. 
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EURHYNCHIUM, Schpr. 


Eurhynchium myosuroides, L. 
Tollymore Park, the Ivy Rock in Donard Lodge Demesne, 
Tievedocharragh: H.W. L. Carlingford Mountain, Ross- 
trevor Wood: Rev. C. H. Waddell. Frequent in the district. 


Eurhynechium striatum, Schreb. 
Tollymore Park, Rosstrevor Wood, Slievenabrock, Anglesey 


Mountain: H. W. L.  Bryansford, Clonallon, Narrow- 
water: Rev. C. H. Waddell. Frequent in the district. 


Eurhynchium swartzii, Turn. 
The Ivy Rock in Donard Demesne, Tollymore Park, Lough- 


brickland: H. W. L. Rare. This moss has, in all proba- 
bility, been overlooked in the district. 


Eurhynchium pumilum, Wils. 


Aghaderg Glebe, near Loughbrickland: H. W. L. On the 
ground inside the tower of Dundrum Castle: Rey. C. H. 
Waddell. 


Eurhynchium prelongum, Dill. 


Tollymore Park, Slievenamaddy, Tullybranigan: H. W. L. 
Sheve Commedah, Knockbarragh Park: Rev. C. H. Waddell. 
‘¢ By the river in Tollymore Park”: Templeton, 1805. 


HYOCOMIUM, Schpr. 


Hyocomium flagellare, Dicks. 


The Black Stairs on Slieve Donard, Tollymore Park, Butter 
Mountain, Rosstrevor Wood, Slievenabrock, Anglesey 
Mountain, Spinkwee River Glen, Yellow River near Kil- 
broney Bog, Miner’s Hole River Glen: H. W. L. Common 
throughout the range, both m very wet and dry places. 
Sub nomine Hypnum umbratum, ‘‘Tollymore Park River” : 
J. Templeton. [This moss is not included in 8. A. Stewart’s 
N. E. Flora, doubtless an oversight. | 
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RHYNCOSTEGIUM, Schpr. 


Rhyncostegium tenellum, Dicks. 


The Black Stairs on Slieve Donard, by the side of Amy’s 
River near the Quarry on Slieve Donard, Parnell’s Bridge 
in Tollymore Park, wall west of Bryansford: H. W. L. 
Old walls of Dundrum Castle: 8. A. Stewart. Rare. 


Rhyncostegium confertum, Dicks. 


Ashleigh near Newcastle, Tollymore Park, Knockbarragh ; 
H. W.L. Warrenpoint: Rev. C. H. Waddell. This moss 
probably occurs in many places in the district. 


Rhyncostegium rusciforme, Neck. 


The Black Stairs on Sheve Donard, Fofanny, Rosstrevor Glen, 
Slieve Meel Beg, Tollymore Park: H. W.L. Not common 
in the district. 


PLAGIOTHECIUM, Schpr. 


Plagiothecium pulchellum, Hedw. 
Tollymore Park: Rev. C. H. Waddell. 


Plagiothecium denticulatum, L. 


Chimney Rock Mountain, Cove Mountain, the Black Stairs on 
Sheve Donard, Slievenabrock, inside the roof of the well 
on the top of Slieve Donard, Slieve Meel Beg, Tollymore 
Park: H. W. L. Eagle Mountain: Rev. C. H. Waddell. 


Plagiothecium borrerianum, Spr. | 
The Black Stairs and Amy’s River on Slieve Donard, Slieve- 
nabrock, Cove Mountain, Tollymore Park: H. W. L. 
Omeath, Eagle Mountain: Rev. C. H. Waddell. 


Plagiothecium sylvaticum, L. 


The Black Stairs on Slieve Donard; the plant from this locality _ 


is a very beautiful form that may be considered almost a 
distinct variety ; Slievenabrock: H. W. L. This moss’is 
very abundant in the Cove from which the Cove Mountain 
takes its name, but is not common in the district. Stones 
in Rosstrevor Wood: S. A. Stewart. 
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Plagiothecium undulatum, L. 


The Black Stairs on Slieve Donard, Tollymore Park, Anglesey 
Mountain, the Black Rocks on Slievenamaddy: H. W. L. 
Slieve Bignian: Rev. C. H. Waddell. Abundant in many 
localities throughout the range. 


AMBLYSTEGIUM, Schpr. 


Amblystegium serpens, L. 
Narrowwater, Greenore: Rev. C. H. Waddell. This moss 
appears to have escaped notice except in these two localities, 
though it is certain to be frequent in the district. 


Amblystegium riparium, L. 
Sleve Commedah, summit of Slieve Martin, shores of Lough- 


brickland: H. W. L. Moygannon Glen, near the Rosstrevor 
Reservoir: Rev. C. H. Waddell. Rare. 


HYPNUM, Dill. 


Hypnum exannulatum, Gimb. 


Glenaveagh, The Deer’s Meadow, 1885: H. W. L. Clermont 
Cairn, Anglesey Mountain: Rev. C. H. Waddell. Rare. 


Hypnum intermedium, Lind. 
(=H. sendtnerii, of ‘‘ London Catalogue of Mosses.’’) 
Carlingford Mountain, 1882: Rev. C. H. Waddell. 


Hypnum revolvens, Swartz. 


Slieve Dermot, Anglesey Mountain, Windy Gap near Eagle 
Mountain, Slieve Commedah, Slieve Donard, Quarry 
near Carlingford, the Golden River on Carlingford Moun- 
tain, Rosstrevor Glen, Pigeon Rock Mountain, the Deer’s 
Meadow, Camlough Mountain: H. W. L. Slieve Croob: 
S. A. Stewart. Frequent through the range. 


Hypnum fluitans, L. | 
In two springs near the summit of Rosstrevor Mountain, Slieve 
_ Dermot, the Deer’s Meadow—(this specimen has almost 


falcate leaves)—in a bog between Hilltown and Rathfri- 
land: H. W. L. Rare. 
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Hypnum uncinatum, Hedw. 
(H. aduncum, L.) 

On stones under trees near Amy’s River in Donard Lodge 
Demesne, on wet clayland in Tollymore Park, along the 
roadside to the West of Bryansford: H. W. L. Ferryhill, 
near Omeath: Rev. C. H. Waddell. Rare. 


Hypnum filicinum, L. 


The Black Stairs on Slieve Donard, the Deer’s Meadow, the 
Quarry at Carlingford, Moygannon Glen, Slevenamaddy. 
The specimen from this last locality is a beautiful elongated 
form: H. W. L. Anglesey Mountain; Rosstrevor Moun- 
tain: Rev. C. H. Waddell. Common throughout the range. 


Hypnum commutatum, Hedw. 

The Black Stairs on Slieve Donard, the Deer’s Meadow, Slieve- 
nabrock, Moygannon Glen, Tollymore Park, the Quarry 
at Carlingford: H. W. L. This last specimen was much 
encrusted with lime. Rosstrevor Mountain: Rev. C. H. 
Waddell. Not common, but abundant in some of these 
localities. 3 


Hypnum falcatum, Brid. 


Thomas Mountain on Sleve Donard, the Golden River on 


Carlingford Mountain, in a small marsh close to the sea at 
Analong: H. W. L. Rare. 


Hypnum cupressiforme, L. 

Sheve Donard, Slieve Commedah, Slieve Gullion, Shanslieve; 
Butter Mountain, Chimney Rock Mountain, Anglesey 
Mountain, the Deer’s Meadow, Slieve Martin, Rocky 
Mountain, near Hilltown: H.W. L. Very common and 
plentiful in the range. 


Hypnum cupressiforme, var. 8 lacunosum. Wils. 


Maggie’s Leap, near Newcastle, Slievenabrock, Anglesey Moun- 
tain: H. W.L. Narrowwater: Rev. C. H. Waddell. Of 


frequent occurrence in the district. 


Hypnum cupressiforme, var. y filiforme. Bry. Eur. 
The Ballagh on Slieve Donard, Slievenabrock, Slieve Meel Beg, 
Tollymore Park, Tievedocharragh, Carlingford Mountain : 
H. W. L. Not common in the range. 
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| Hypnum cupressiforme, var. brevisetum. Schpr. 
| Anglesey Mountain; Ferry Hill, near Omeath: H.W. L. Rare. 


| Hypnum cupressiforme, var. ericetorum. Bry. Eur. 
(H. cupressiforme compressum, Wils.) 
Ballagh Park, on Slieve Donard, Anglesey Mountain: H. W. L. 
Rare. 
_ Hypnum resupinatum, Wils. 


Tievedocharragh, Rocky Mountain near Hiltown, Loughbrick- 
land: H. W. L. Moygannon Glen: Rev. C. H. Waddell. 
Rather rare. 


| Hypnum patientie, Lindb. 
| Moygannon Glen: H. W. L. Near Narrowwater, Carrickbawn, 
Rosstrevor Vicarage: Rev. C. H. Waddell. Rare. 


| Hypnum molluscum, Hedw. 


The Black Rocks on Slieve Donard—(this moss grows on perpen- 
dicular rocks in this locality in robust masses, resembling 
HT. crista-castrensis)—Slieve Dermot, Tollymore Park, Slieve- 
namaddy, Slieve Commedah, Pigeon Rock Mountain, 
Anglesey Mountain, Carlingford Mountain: H. W. L. 
Rosstrevor Mountain: Rev. C. H. Waddell. Frequent 
throughout the range. 


- Hypnum palustre, L. 

On rocks in stream above the Black Stairs on Slieve Donard, 
very abundant on schist rocks in bed of stream between 
Sheve Meelbeg and the Butter Mountain; Slievenabroch, 
the Deer’s Meadow, Moygannon Glen (a dwarfed form) : 
H.W. L. Tollymore Park: Rev. C. H. Waddell. Rather 


common. 


_ Hypnum eugyrium, Schpr. 

On a rock in the stream immediately above the waterfall at 
Omeath, 1883: Rev. C. H. Waddell. Very rare. This 
specimen was in fruit, and is in Mr. Waddell’s herbarium. 

ee _ He and I spent some time on a subsequent visit in searching 

the identical rock on which he had found it, but failed to 
discover even a single stem. 
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Hypnum ochraceum, Turn. 

Slieve Commedah, Slievenabrock, the Deer’s Meadow, Omeath 
Glen: H. W. L. Not common except in the small streams 
in the Deer’s Meadow, where it is very abundant and 
luxuriant. Tollymore Park: 8. A. Stewart. 


Hypnum stellatum, Schreb. 

Shevenamaddy, Pigeon Rock Mountain, Slieve Donard, close to 
the sea at Analong, Omeath Glen, Camlough Mountain, 
Carlingford Mountain: H. W. L. Anglesey Mountain : 
Rev. C. H. Waddell. Tollymore Park: 8. A. Stewart. Not 


common. 


Hypnum stellatum, var. B protensum, Brid. 
Omeath waterfall, 1885: H. W. L. Very rare. 


Hypnum giganteum, Schpr. 
Slieve Croob: S. A. Stewart. This moss probably occurs in other 
places in the district, where it has been overlooked owing to 
its great resemblance to forms of HZ. cuspidatum and H. 
cordifolium. 


Hypnum cordifolium, Hedw. 
The Deer’s Meadow, in a wet hollow among the sand-hills at 
Neweastle, in fine fruit in a bog between Hilltown and 
Rathfriland, H. W. L. Rare in the district. 


Hypnum sarmentosum, Wahl. 
Above the Black Stairs on Slieve Donard, Springwee River Glen, 
White River Glen, Shanslieve: H.W.L. Rare in the range. 


Hypnum cuspidatum, L. 

Slieve Donard, Analong close to the sea, Tollymore Park, sand- 
hills at Newcastle, Fofanny, Moygannon Glen, The Deer’s 
Meadow, Slieve Commedah, Anglesey Mountain: H. W. L. 
Common and abundant in the district. 


Hypnum schreberi, Ehrh. 
(H. parietinum, L.) 

The Black Stairs on Slieve Donard, Shanslieve, Springwee River 
Glen, Tollymore Park, Chimney Rock Mountain, Knock- 
barragh Hull, Bencrom, Camlough Mountain, Anglesey 
Mountain: H. W.L. Rosstrevor Wood: Rev. C. H. Waddell. 


Common throughout the range. 


St Ss gee eee 


— 


} Lett—On the Mosses of the Mourne Mountain District. 3809 


| Hypnum purum, L. 

| Donard Lodge Demesne, Tollymore Park, Butter Mountain, 
! Tievedocharragh, Anglesey Mountain, Camlough Mountain: 
H. W. L. Very common and abundant in the district. 

| 

| Hypnum stramineum, Dicks. 

Glenaveagh, the Deer’s Meadow, bog between Hilltown and 
Rathfriland, the Brown Bog near Loughbrickland: 
H.W. L. Anglesey Mountain, Clermont Cairn: Rev. C. H. 
Waddell. Rare. 


Hypnum scorpioides, L. 


| Rosstrevor Mountain, Slievenamaddy, Pigeon Rock Mountain, 
Anglesey Mountain, Camlough Mountain: H. W. L. 
Carlingford Mountain: Rev. C. H. Waddell; Slieve Croob : 
S. A. Stewart. Rather uncommon. , 


HYLOCOMIUM, Schpr. 


: Hylocomium proliferum, Hedw. 
| (Hylocomium splendens, Dill.) 


Slieve Donard, Spinkwee River Glen, Chimney Rock Mountain, 
Butter Mountain, Knockbarragh Hill, Tievedocharragh, 
Sandhills at Newcastle: H. W. L. Rosstrevor Wood, Moy- 
gannon Glen, Anglesey Mountain: Rev. C. H. Waddell. At 
2200 feet on Slieve Donard: 8S. A. Stewart. Very common 
and abundant throughout the district. 

| Hylocomium brevirostrum, Ehrh. 

In fruit in a disused gravel pit, in Narrowwater Wood; very 
luxuriant and abundant in Rademon Woods: H. W. L. 
Moygannon Glen: Rev. C. H. Waddell. Slieve Croob: 8. A. 
Stewart. Rare in the district. 

| Hylocomium squarrosum, L. 

The Black Stairs on Slieve Donard, Shanslieve, Butter Moun- 
tain, Tollymore Park, Spinkwee River Glen, Anglesey 
Mountain, Carlingford Mountain; a beautiful yellow form 

| in springs by the side of Yellow Water between Hilltown 

yoo and Rosstrevor: H. W. L. Slieve Commedah, 2500 feet: 
~ Rev. C. H. Waddell. Common and abundant through the 
range from the sea-level to top of Slieve Commedah. 
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Hylocomium loreum, L. 

Slieve Dermot, summit of Eagle Mountain, Ivy Rock and: 
Thomas Mountain on Sleve Donard; at 100 feet above sea- 
level in Donard Lodge Demesne ; Bencrom; very luxuriant 
and abundant on the black rocks on Slievenamaddy, and 
in many places on the east slope of Camlough Mountain: 
H. W. L.  Rosstrevor Wood, Carlingford Mountain: Rev. 
C. H. Waddell. Sheve Croob: 8. A. Stewart. Common 
throughout the range. 


Hylocomium triquetrum, L. 
Slieve Donard, Tollymore Park, on stones in Rosstrevor Wood, 
sandhills near Newcastle (a dwarfed form): H. W. L. 
Very common throughout the range. 


HEPATICS. 
FRULLANIA, Raddi. 


Frullania dilatata, Dum. 
Donard Demesne and Tollymore Park on trees, Tievedocharragh, 
and Camlough Mountain on rocks: H. W. L. Not common 
in the range. | 


Frullania fragilifola, Tayl. 
Cove Mountain on granite: H. W. L. Very rare. 


Frullania tamarisci, Dum. 

The Black Stairs on Slieve Donard, Sheve Meel Beg, Ballagh 
Park on Slieve Donard, Tollymore Park, Tievedocharragh, 
Knockbarragh Hill, Slievenabrock, Ivy Rock in Donard 
Lodge Demesne, Killeavy, Slieve Gullion, Golden River 
on Carlingford Mountain, Omeath Waterfall: H. W. L. 
Frequent. 


LEJEUNEA, Mme. Libert. 


Lejeunea hamatifolia. Hook. 
Near the Waterfall at the Black Stairs on Slieve Donard, close 
to the Waterfall in Omeath Glen: H. W. L. Rare. 
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Lejeunea patens, Lindb. 
In a bog on Carlingford Mountain: Rev. C. H. Waddell. Very 
rare. 
Lejeunea calearea, Lib. . 
Wall at the base of a bridge over the Shimna River in Tollymore 
Park, Omeath: Rev. C. H. Waddell. Very rare. 
Lejeunea ovata, Tayl. 
Slieve Donard: H. W.L. On stem of a holly at the Black 
Stairs on Slieve Donard: Rev. C. H. Waddell. Very rare. 
Lejunea serpyllifelia, Lib. 
Tollymore Park, Hen Mountain, the Black Stairs on Slieve 
Donard: H. W. L. Frequent, and sometimes plentiful. 
Lejeunea mackaii, Hook. 


Omeath Waterfall, on rocks; on old yew tree in Tollymore Park: 
Rey. C. H. Waddell. Very rare, not in Stewart and Corry’s 
Flora. 


RADULA, Dumortier. 


Radula complanata, Dum. 

Clonallon, Narrowwater Demesne, Loughbrickland: H. W. L. 
Rosstrevor: Rev. C. H. Waddell. Frequent, but not abun- 
dant. 

Radula aquilegia, Tayl. 

On wet rushes in the chasm below the Waterfall at the Black 

Stairs on Slieve Donard: Rev. C. H. Waddell. Very rare. 


PORELLA, Dillenius. 


Porella platyphylla, Dum. 
On a bank at the railway embankment North of Dromore: 
H. W.L. This plant has doubtless been overlooked in the 
district. 


PLEUROZIA, Dumortier. 


Pleurozia purpurea, Dum. 
Rocky Mountain near Hilltown, Hen Mountain: H. W. L. 
Very rare. 
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ANTHELIA, Dumortier. 


Anthelia julacea, Dum. 


Slieve Donard, White River Glen, Shevenabrook, Slievenamaddy, 
Bloodyburn Glen, the Hare’s Gap, the Deer’s Meadow, 
Shanslieve: H. W. L. I collected this plant on bare rocks, 
pure deep peat, and imbedded with sand by the margins of 
streams. Rather rare. 


TRICHOLEA, Dumortier. 


Tricholea tomentella, Dum. 


By the Shimna River in Tollymore Park: H. W. L. Rosstrevor 
Mountain, Moyganon Glen: Rev. C. H. Waddell. By the 
Spinkwee River at the top of Tollymore Park: S.A. Stewart. 
Very rare. 


BLEPHAROSTOMA, Dumortier. 


Blepharostoma trichophylla, Dum. 


Amongst sphagnum in Tollymore Park, Slievenabrock, Omeath 
Glen: H. W. L. Very rare. 


LEPIDOZIA, Dumortier. 


Lepidozia setacea, Mitt. 

Amongst sphagnum, Slevenamaddy, Hen Mountain, Anglesey 
Mountain: H.W. L. Yellow Water River: Rev. C. H. Wad- 
dell. Rare. 

Lepidozia reptans. Dum. 


Rosstrevor Wood, on stones near the Waterworks, and creeping 
among Dieranum scoparium: Rev. C. H. Waddell. Very rare, 
and not in Stewart and Corry’s Flora. 


BAZZANIA, Gray. 


Bazzania trilobata, B. Gr. 


In dry shady nooks under stones on Thomas Mountain, on Slieve 
Donard: H. W. L. Very rare. 
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ODONTOSCHISMA, Dumortier. 


Odontoschisma sphagni, Dum. 
Tollymore Park ; Cock Mountain: Rev. C. H. Waddell. Rare. 


CEPHALOZIA, Dumortier. 


Cephalozia divaricata, Sm. 


Hen Mountain, bog between Hilltown and Rathfriland, lakelet 
near the top of Camlough Mountain: H. W. L. Very rare. 


Cephalozia connivens, Dicks. 


Slievenamaddy, top of Camlough Mountain: H. W.L. Very 
rare. : 


Cephalozia bicuspidata, Dum. 


Slieve Donard, the Deer’s Meadow, Tollymore Park, Hen 
Mountain, Miner’s Hole River, Anglesey Mountain: H. W. L. 
Frequent. 


Cephalozia byssacea, Dum. 


Camlough Mountain among the radicles of Bryum bimum: 
Hew. Very rare. 


SACCOGYNA, Dumortier. 
Saccogyna viticulosa, Dum. 


Tollymore Park, Rosstrevor Mountain, Donard Lodge Demesne, 
Spinkwee River Glen: H. W. L. Clermont Cairn: Rev. C. H. 
Waddell. 


KANTIA, Gray. 
Kantia trichomanis, B. Gr. 


Slievenamaddy, Tollymore Park, bog between Hilltown and 
Rathiriland, Carlingford Mountain: H. W. L. Anglesey 
Mountain, Narrowwater: Rev. C. H. Waddell. Rare. 


Kantia arguta, Lindb. 


Slieve Donard, Hen Mountain, Warrenpoint, the Black Stairs on 
Slieve Donard, Shevenamaddy: H. W. L. Clonallon, by 
the Yellow Water River: Rev. C. H. Waddell. Frequent. 
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SCAPANIA, Dumortier. 


Scapania undulata, Dum. 


Slieve Donard (at 1700 feet), Slieve Bignian, the Deer’s Meadow, 
Pigeon Rock Mountain, Cove Mountain, Tollymore Park, 
the Black Rocks on Slievenamaddy, White River Glen, Off 
Mountain, Slievenabrock, Omeath River Glen, Anglesey 
Mountain, Carlingford Mountain: H. W. L. Frequent and 
often abundant. 


Scapania undulata, var. purpurascens, Nees. 
Slieve Donard, Slieve Commedah, Sheve Meel Beg, Carlingford 
Mountain, Miner’s Hole River, Yellow Water River, Windy 
Gap near Eagle Mountain: H. W. L. TYollymore Park: 
Rev. C. H. Waddell. Frequent. 


Scapania nemorosa, Dum. 
Thomas Mountain on Slieve Donard: H. W. L. Rosstrevor 
Wood, Anglesey Mountain, Tollymore Park: Rev. C. H. 
Waddell. Very rare. 


Scapania resupinata, Dum. 

Dry rock on Thomas Mountain on Slieve Donard, the Ballagh on 
Slieve Donard, Camlough Mountain: H. W. L. Thomas 
Mountain on Slieve Donard, Rosstrevor Wood, Anglesey 
Mountain, rocks on Eagle Mountain: Rey. C. H. Waddell. 
Very rare. 


Scapania uliginosa, Dum. 


Bog between Hilltown and Rathfriland, the Brown Bog near 
Loughbrickland: H. W. L. Anglesey Mountain: Rev. 
C. H. Waddell. Rare. 


Scapania compacta, Dum. 


Camlough Mountain, Slievenabrock, Anglesey Mountain, Speltha, 
the Deer’s Meadow: H. W. L. and Rev. C. H. Waddell. 
Slieve Donard: J. J. Andrew. Rare, but often overlooked. 
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DIPLOPHYLLUM, Dumortier. 
Diplophylum albicans, Dum. 

Beside the Great Cairn on the summit of Slieve Donard, Rocky 
Mountain, Tollymore Park, Chimney Rock Mountain, Slieve 
Commedah, on the Cairn on the top of Slieve Gullion, Car- 
lingford Mountain, the Deer’s Meadow, Shanslieve, Miner’s 


Hole River: H. W. L. The most frequent and abundant 
hepatic in the district. 


LOPHOCOLEA, Dumortier. 
Lophocolea bidentata, L. 
Slieve Donard, Hen Mountain, the Deer’s Meadow, Miner’s Hole 


River Glen, Tollymore Park, Anglesey Mountain, Cove 
Mountain, Moygannon Glen: H. W. L. Frequent. 


CHILOSCYPHUS, Corda. 7 
Chiloscyphus polyanthos, Cord. 
Anglesey Mountain, Rocky Mountain near Hilltown, Rosstrevor 


Mountain: H. W. L. Omeath Waterfall: Rev. C. H. 
Waddell. Very rare. 


PLAGIOCHILA, Dumortier. 
Plagiochila asplenioides, Dum. 
Tollymore Park, Warrenpoint, Omeath Glen, Shanslieve : 
H. W. L. Common in the district. 
Plagiochila spinulosa, Dks. 


Yellow Water River, between Rosstrevor and Hilltown: Rev. 
C. H. Waddell. Very rare. 


MYLIA, Gray. 
Mylia taylori, Hook. 

The White River Glen on Slieve Donard, the Deer’s Meadow, 
Spinkwee River Glen, Shanlieve, Omeath Glen, Anglesey 
Mountain, Moygannon Glen: H. W. L. Frequent. 

Mylia anomala, Hook. 

Camlough Mountain: H. W. L. and Rev. C. H. Waddell. Very 

rare. 


Z&2 
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JUNGERMANNIA, Linneus. 


* 


Jungermannia sphaerocarpa, Hook. 


Pigeon Rock Mountain, Tollymore Park, Slievenamaddy, Hen 
Mountain, Camloneh Mountain, Omens H. W.L. Eagle 
Mountain: Rev. C. H. Waddell. Rare. 


Jungermannia riparia, Tayl. 
Cove Mountain: H. W. L. Moygannon Glen, Tollymore Park ; 
Rev. C. H. Waddell. Very rare. 


Jungermannia quinquedentata, Huds. 
Rosstrevor Mountain, Moygannon Glen, Slieve Donard: Rey. 
C. H. Waddell. Rare. 
Jungermannia pumila, With. 
Hen Mountain: Rev. C. H. Waddell. 
Jungermannia porphyroleuca, N. 
Clermont Mountain, Slieve Gullion: H. W. L. Carlingford, 


Ballyvalley, near Rosstrevor: Rev. C. H. Waddell. Very 
rare. 


Jungermannia ventricosa, Dks. 
Moygannon Glen, Slieve Marti, Slieve Gullion, Anglesey 
Mountain, top of Camlough Mountain: H. W. L. Slieve 
Commedah, Rosstrevor Wood: Rev. C. H. Waddell. 


NARDIA, Gray. 
Nardia crenulata, Sm. | 
Slieve Commedah, Golden River on Carlingford Mountain, Hen 
Mountain: H.W.L. Warrenpoint, Tollymore Park: Rey. 
C. H. Waddell. Scarce. 
Nardia crenulata, var. gracillima, Sm. 
Moygannon Glen, Tollymore Park, Golden River on Carlingford 
Mountain, Slieve Commedah: H. W. L. Very rare. 
Nardia hyalina, Carr. 


Slievenabrock, Hen Mountain, Slievenamaddy, me Park, 
Anglesey Mountain: H. W. L. Rare. 
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Nardia obovata, Carr. 
Wet rocks in stream on Slieve Donard: H. W. L. Very rare. 


Nardia compressa, Carr. 


Wet rocks on Slieve Donard, on stones in the Blue Lake on 
_Sheve Lamagan, Spinkwee River Glen, stream west of Slieve 
Meel More, Diamond Mountain: H.W. L. Eagle Mountain, 

in the Windy Gap: Rev. C. H. Waddell. Rare. 


Nardia scalaris, B. Gr. 


Tollymore Park, Shanlieve, Thomas Mountain on Slieve Donard, 
Slieve Commedah, Slievenabrock, Spelga, Omeath Glen: 
H.W. L. Frequent. 


Nardia emarginata, B. Gr. 


Shanlieve, Camlough Mountain, Sleve Gullion, Slieve Donard, 
Pigeon Rock Mountain, Cave in the Cove Mountain, the 
Black Rocks on Slievenamaddy, Slieve Meel Beg, Anglesey 
Mountain, Sheve Bearna, Chimney Rock Mountain, Tolly- 
more Park, Miner’s Hole River Glen, Spinkwee River Glen: 
H. W. L. Frequent. 


Nardia emarginata, var. minor. 


Among Andreea alpina on Slevenabrock: H. W. L. Very 
rare. 


CESIA, B. Gr. 
Cesia crenulata, Carruth. 


The Black Stairs on Slieve Donard and near the summit of this 
mountain, Slieve Commedah, Slievenamaddy, Hen Mountain, 
Pigeon Rock Mountain: H. W. L. Rare. 
Cesia obtusa, Lindb. 


Slieve Donard, Slieve Commedah (1800 feet), Slievenamaddy, 
Mountain, Hare’s Gap: H. W. L. 


PALLAVICINIA, Gray. 


Pallavicinia hibernica, B. Gr. 
In small quantity on a damp bank in the sandhills north of 
Newcastle Railway Station: S. A. Stewart. 
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BLASIA, Micheli. 
Blasia pusilla, L. 


Slievenamaddy, Omeath Glen, Brown Bog near Loughbrickland : 
H. W. L. Moygannon Glen, Anglesey Mountain, Narrow- 
water: Rev. C. H. Waddell. Tollymore Park: S. A. 
Stewart. Rare. 


PELLIA, Raddi. 
Pellia epiphylla, Raddi. 

The Black Rocks on Sleve Donard, Moygannon Glen, Tievedo- 
charragh, White River Glen, Slieve Commedah, Butter 
Mountain, Windy Gap at foot of Eagle Mountain, Tolly- 
more Park, Warrenpoint: H. W. L. Very common. 

Pella calycina, Tayl. 
Moygannon Glen, Tollymore Park: H. W. L. Rare. 


ANEURA, Dumortier. 


Aneura pinguis, B. Gr. 
Slieve Donard, Ben Crom, Anglesey Mountain, Omeath Glen ; 
H. W. L. Rosstrevor Mountain: Rev. C. H. Waddell. 
Common. 
Aneura multifida, Gr. 
The Deer’s Meadow, roadside between Hilltown and Bryansford : 
H. W.L. Rare. 
Aneura pinnatifida, Dum. 
Tollymore Park: H. W. L., and Rev. C. H. Waddell. Very 


rare. 


METZGERIA, Raddi. | 


Metzgeria conjugata, Lindb. 
Tollymore Park, Rosstrevor Wood: Rev. C. H. Waddell. 


Metzgeria furcata, Dum. 
Tollymore Park, Omeath Glen: H. W. L. Common. 
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HEPATICA, Micheli. Lindberg. 
Hepatica conica, L. 
The Black Stairs on Slieve Donard, Tollymore Park, bog between 


Hilltown and Rathfriland, Rosstrevor Wood: H. W. L. 
Not common. 


MARCHANTIA, Linneus. 


Marchantia polymorpha, L. 


Tollymore Park, the Black Stairs on Slieve Donard, Anglesey 
Mountain: H. W. L. Frequent, but not so common or 
abundant as some writers suppose. 


ASTERELLA, P. Reauv. 
Asterella hemispherica, L. 


Shady wall of Parnell’s Bridge in Tollymore Park: H. W. L. 
Very rare. 


RICCIA, Michelli. 
Riccia fluitans, L. 


Plentiful in Meenan Bog near Loughbrickland: H. W. L. 
Several places in the Newry Canal: S. A. Stewart. 


LICHENS. 


The names of the Lichens recorded in the following notes are 
those used in the Third Edition of Leighton’s ‘‘ Lichen Flora of 
Great Britain :”? Shrewsbury, 1879. 

For convenience of reference, I have arranged the few genera and 
species in alphabetical order. 


Alectoria jubata. L. 
Chimney Rock Mountain: H. W. L. 
Alectoria lanata. L. 
Hen Mountain, Chimney Rock Mountain: H. W. L. 
Cladonia bellidiflora. Scher. 
Slieve Martin: H. W L. 
Cladonia cervicornis. Scheer. 
Slieve Commedah, Slieve Martin, Tollymore Park: H. W. L. 
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Cladonia cornucopioides. Fr. 
Slieve Martin, Tollymore Park: H. W. L. 


Cladonia digitata, var. macilenta. Hffm. 
Shanslieve: H. W. L. 


Cladonia florkeana var. bacillaris. Ach. 
Slieve Martin: H. W. L. 


Cladonia furcata. Hffm. 


On the neck between Slieve Donard and Slieve Commedah, 
Slieve Dermot, Miner’s Hole River Glen: H. W. L. 


Cladonia pyxidata var. vera pyxidata. Fr. 
Summit of Slieve Donard, Slieve Martin: H. W. L. 


Cladonia rangiferina. Hffm. 
Hen Mountain: H. W. L. 


Cladonia squamosa. Hffm. 
Top of Knockbarragh Hill near Rosstrevor, Tollymore Park: 
We. 


Cladonia sylvatica. Hffm. 
Slieve Donard: H. W. L. 


Collema cheileum. Ach. 
Claybank near Rosstrevor: H. W. L. 


Evernia prunastri. L. 


Analung, Tollymore Park: H. W. L. 
Graphis elegans. Sm. 
Spinkwee River Glen: H. W. L. 
Graphis scripta. Ach. 
On an ash tree near Newcastle: H. W. L. 
Graphis scripta, f. divaricata. Leight. 
Tollymore Park, Mr. Thompson, ‘‘ Leighton’s Lich. Fl.,” p. 429. — 


Lecanora atra. Huds. | 
Maritime rocks at Analong: H. W. L. 


Lecanora dicksonii. Ach. 
Spinkwee River Glen: H. W. L. 


i 
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| Lecanora ferruginea, var. saxicola. Huds. 


Maritime rocks at Analong, Rosstrevor Mountain: H. W. L. 


Lecanora fuscata. Schrad. 
Carlingford Mountain: H. W. L. 


| : 
_ Lecanora glaucocarpa, var. pruinosa. Whinb. 


On a bleached bone of a seabird among the sandhills near New- 
castle: H. W. L. 


Lecanora lacustris. With. 

Carlingford Mountain; Slieve Bignian: H. W. L. 
Lecanora parella. L. 

On schist rocks near Maggie’s Leap, Newcastle: H. W. L. 
Lecanora subfusca. L. 


Trees in Tollymore Park, maritime rocks at Analong: H. W. L. 


Lecanora tartarea. L. 


Sleeve Commedah. H. W. L. 


- Lecanora ventosa. L. 


Slieve Donard, Slievenaman, Spinkwee River Glen: H. W. L. 


| Lecidea ageregata. Mudd. 


Maritime rocks at Analong: H. W. L. 


- Lecidea alboatra. Nyl. 


Sheve Donard: H. W. L. 


Lecidea alboceerulescens. Wulf. 
White River Glen, Slieve Donard: H. W. L. 


Lecidea badioatra. Flk. 
Anglesey Mountain: H. W. L. 


Lecidea confluens. Web. 


Slieve Donard, Slieve Martin, Slieve Commedah, Slievenabrock, 
White River Glen: H. W. L. 


| Lecidea contigua, Fr. 


Slievenamaddy, Slieve Donard, Rosstrevor Mountain, Spink- 
wee River Glen, on large pebbles lying among the sand- 
hills at Newcastle, Shanslieve, Tollymore Park: H. W. L. 
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Lecidea contigua f. aggregata, Mudd. 
On schist stones in the wall of Tollymore Park: H. W. L. 


Lecidea contigua f. flavicunda, Ach. 
White River Glen, on Slieve Donard: H. W. L. 


Lecidea contigua f. hydrophila, Fr. 
On stones in water of the Bloody Burn on Slieve Donard: 
EW) lh 
Lecidea contigues f. platycarpa, Fr. 
Carlingford Mountain: H. W. L. 


Lecidea decolorans, Ach. 
Hen Mountain: H. W. L. 


Lecidea diducens, Ny]. 
On large pebbles lying among the Sandhills near Newcastle: 
HS WL: 
Lecidea ferruginea, f. saxicola, Leight. 
Rosstrevor Mountain; Maritime Rocks near Analong: H. W. L. 


Lecidea geographica, L. 
Slieve Donard, Sheve Bignian, Slieve Dermot, Thomas Moun- 
tain on Sheve Donard, Spinkwee River Glen: H. W. L. 
Lecidea lapicida, Fr. 


Thomas Mountain on Slieve Donard ; Slievenamaddy ; Tollymore 
Park: H. W. L. 


Lecidea lapicida, f. ochracea, Fr. 
Slieve Bignian: H. W. L. 


Lecidea lavata, Fr. 


Thomas Mountain on Slieve Donard ; Slieve oe Carling- 
ford Mountain: H. W. L. 


Lecidea lavata, f. ferrata, Nyl. 
Sheve Bignian ; Carlingford Mountain: H. W. L. 


Lecidea limosa, Ach. 
Carlingford Mountain: H. W. L. 


| 
| 
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Lecidea lithophila, Ach. 

Slieve Donard, Slieve Meel Beg, Slievenabrock, Rosstrevor 
Mountain, Anglesey Mountain, on pebbles among the 
Sandhills at Newcastle: H. W. L. 

Lecidea milliaria, Fr. 
Hen Mountain: H. W. L. 
Lecidea cederi, Web. 
Slieve Donard, Slievenamaddy: H. W. L. 


Lecidea petrea, Wulf. 
Slieve Commedah, Rosstrevor Mountain: H. W L. 


Lecidea plana, Lahm. | 
Wall in the ‘*‘ Castle”? bog: H. W. L. 
Lecidea platycarpa, f. hydrophila, Fr. 
Thomas Mountain on Slieve Donard: H. W. L. 


Lecidea polycarpa, Flk. 
Tollymore Park, Shanslieve: H. W. L. 


Lecidea premnea, f. saxicola, Leight. 
Slievenabrock: H. W. L. 


Lecidea rivulosa, Ach. 
Walls of ‘‘ Miner’s House,” on summit of Slieve Donard, Slieve- 
namaddy, Shanslieve, Chimney Rock Mountain: H. W. L. 


Lecidea squamulosa, Deak. 
On large pebbles lying among the Sandhills at Newcastle: H.W.L. 


Lecidea umbrina, Ach. 

Maritime rocks near Analong: H. W. L. 
Lichina pygmea, Leight. 

Maritime rocks, at Maggie’s Leap near Newcastle: H. W. L. 
Opegrapha atra, Pers. 

Rosstrevor Wood: H. W. L. 


Opegrapha vulgata, f. stenocarpa, Ach. 
Near Newcastle: H. W. L. 


Parmelia fuliginosa, f. olivacea, Leight. 
On Scotch firs, the Ballagh Park on Slieve Donard: H. W. L. 


324 Proceedings of the Royal Irish Academy. 
Parmelia physodes, f. recurva, Leight. 

On branches of larch, Tollymore Park: H. W. L. 
Parmelia saxatilis, L. 

Slieve Donard, Anglesey Mountain: H. W. L. 


Parmelia saxatilis, f. furfuracea, Schraer. 
Anglesey Mountain: H. W. L. 
Parmelia saxatilis, f. omphalodes, L. 
Top of Chimney Rock Mountain: H. W. L. 
Peltigera canina, L. 


Tollymore Park: H. W. L. 


Peltigera canina, f. crispa, Whinb. 
Tollymore Park: H. W. L. 


Peltigera horizontalis, L. 

Tollymore Park: H. W. L. 
Peltigera polydactyla, Hffm. 

Analong, Rosstrevor, Moygannon Glen: H. W. L. 
Pertusaria communis, D. C. 

Slieve Commedah, on trees in Rostrevor Wood: H. W. L. 
Pertusaria communis, f. rupestris, D. C. 

Maritime rocks at Maggie’s Leap near Newcastle: H. W. L. 
Physcia aquila, Ach. 

Maritime rocks at Armar’s Hole near Slieve Donard: H. W. L. 
Platysma triste, Web. 

Slieve Donard, Slieve Commedah. 
Ramalina fraxinea, Ram. 

Tollymore Park: H. W. L. 
Ramalina scopulorum, Dicks. 


Analong: H. W. L. 


Stereocaulon condensatum, Hffm. 
Top of Chimney Rock Mountain: H. W. L. 


_ Verrucaria nigrescens, Pers. 
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Stereocaulon coralloides, Fr. 


On ruin of the ‘‘Miner’s House”’ on the summit of Slieve Donard, 
Slieve Commedah, Chimney Rock Mountain: H. W. L. 


_ Stereocaulon denudatum, Flk. 


Slevenamaddy, rocks near Cloughmore, Carlingford Mountain : 
H. W. L. 


Stereocaulon paschale, Ach. 
Slieve Commedah: H. W. L. 


Thelotrema lepadinum, Ach. 
Rosstrevor Wood, Tollymore Park: H- W. L. 


_ Umbilicaria cylindrica, L. 


Slieve Donard: H. W. L. 


Urceolaria scruposa, L. 
Slieve Commedah, maritime rocks near Analong: H. W. L. 


_ Usnea barbata, L. 


On larch trees in Tollymore Park: H. W. L. 


_ Usnea barbata, f. plicata, L. 


Tollymore Park: H. W. L. 


! 


Maritime rocks near Analong: H. W. L. 


Verrucaria nitida, Weig. 
Rosstrevor Wood, Tollymore Park: H. W. L. 


ADDED IN PRESS. 


Sphagnum acutifolium, var. versicolor, Warnstoff. 


Sheve Donard: J.J. Andrew. New to the Irish Flora; very 
rare. 
Sphagnum acutifolium, va. laetevirens, Braith. 


Boggy places by streams above the Bloody Bridge on Slieve 
Donard: 8. A. Stewart. 
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XXVIII. 


ST. PATRICE DE ROUEN. By J. CASIMIR O’MEAGHER. 
[Read NovemBeEr 11, 1889. ] 


THE Parish Church of S¢. Patrice is situated in an elevated and 
northern part of the city of Rouen, in the centre of a quiet and 
pleasant quarter, and near the Square de Solferino, an open space in 
front of the new Picture Gallery. When it was built and by whom 
there is no record, nor is there any tradition that the Irish Apostle 
visited Rouen. We know that on his return from captivity he tra- 
velled from Srotgalum to Trajectus, which is found on an ancient 
map of Gaul on the River Dordogne, about 60 miles to the east of 
Burdigala, the modern Bordeaux. 

In 1228, on the feast of St. Lawrence, the Church of S¢. Patrice 
was burned. In 1374 the Archbishop Phillipe d’Alengon founded in 
St. Patrice the Confraternity of the Passion. On every Holy Thurs- 
day the Confraternity, recruited from the ranks of the most respect- 
able citizens, assembled in the church and formed a solemn procession, 
which was preceded by a band of children carrying the implements of 
the Passion, and followed by twelve poor men clothed at the expense 
of the Confraternity. After service and sermon, three of the principal 
members of the Confraternity washed the feet of the poor men, and 
subsequently entertained them—whilst each child that took part in 
the procession received five sous, a small loaf, and a herring. 

In 1442 the Confraternity performed a Passion Play in the 
Cimitiére des Jacobins, and in 1498 a Passion Play was acted in the 
church. 

In 1535 the church was rebuilt on the original site, but on a larger 
scale. A Literary Society was founded in St. Patrice in 1548, with 
the object of encouraging the composition of verses and sonnets in 
commemoration of the death of Christ. Again, in 1592, the church 
was in the hands of the reconstructor, and in 1683 it was greatly 
damaged by a terrific storm. 

The church is a very interesting edifice to visit, although it offers 
but a peor idea of late decorated Gothic architecture ; considering it in 
its entirety, it is a very regular building, but of mediocre proportions. 
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It has neither choir nor transepts. The tower is romanesque, sur- 
mounted by a carillon. There are but two entrances to it—one in Rue 
St. Patrice, now blocked up, and the other in Rue Newe St. Patrice. 
Over this entrance are two spirited groups, carved in Caen stone; the 
upper group represents Logaire mac Noill’s druid attempting to poison 
the Apostle, and the lower, the baptism of Oengus mac Natfraich. 'The 
Apostle is represented in cope and jewelled mitre, the soldiers in Nor- 
man armour, and the laity in the costume of that period. The vaulted 
roof is supported by two rows of pillars, which divide the church into 
nave and aisles. The high altar, which 1s covered by a valdacchino, 
stands in a shallow apex at the eastern end of the nave, on either side 
of which are two altars—one dedicated to the B. V. M. and the other 
to St. Joseph. The beautiful sculptured woodwork which embellishes 
these altars came from the suppressed Church of St. Hlov. A peculia- 
rity in St. Patrice is, that it has no Communion-rail, and that a portion 
of the nave has been railed off and fitted with sedilia. The pulpit, 
which is erected on the Gospel side of the altar, is not devoid of artistic 
merit ; it was brought from the ruined Church of St. Lo; and the organ, 
which passed in the sixteenth century as one of the first in France, is 


encased in richly-carved oak. 


Upon entering St. Patrice the visitor’s attention is at once drawn 


‘to the rare painted-glass windows, dating from the sixteenth century, 


the period at which painting on glass was in full perfection. 
The window dedicated to St. Patrick is immediately behind the 


\pulpit. The upper panels illustrate three of his miracles, thus de- 
scribed in the Tripartite Life, edited by Whitley Stokes :— 


‘¢ Now, when the holy Patrick was born, he was taken to the blind, 
flat-faced son to be baptised. Gornias was the priest’s name, 
and there was no water by him wherewith he could perform 
the baptism: so with the infant’s hand he made the sign of 
the Cross over the earth, and a well of water broke thereout. 
Gornias washed his face (with that water) and his eyes were 
opened, and he read the (order of) Baptism: he who had never 
learned letters.”’—Page 9. 


‘¢ At another time, as Patrick was playing among his foster-brothers 
in the season of winter and cold especially, he gathered his 
lapful of icicles, and carried them home to his foster-mother. 
Then said his foster-mother to him: ‘ To bring a faggot of fire- 
wood, that we might warm ourselves thereat, were better for 
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us than what thou hast brought.’ Then he said to his foster- 
mother: ‘ Believe that it is competent to God that even icicles 
should flame like firewood;’ and, quicker than speech, when 
the icicles were set on fire, and when he breathed under it, they 
flamed forthwith like firewood, and God’s name and Patrick’s 
were magnified by that miracle.”—Page 11. 


Underneath is an incomplete inscription in black letter :— 


OO ey exc far baptesme sort une fontaine 
Beyer ce veux des glacons ur...... 


At the top of the window the saint is represented as a young lad car- 
ried off into slavery, and underneath the panel is an inscription :— 


‘¢Ceulx d’Ibernie font un effort contre 
la Bretagne ou 8 Patrix est pris prison.’’ 


To the right and beneath the above is a panel illustrating :— 


‘‘ When Patrick was biding in the wilderness, he heard the voice 

of the angel saying to him: ‘ Ready is the ship whereon thou 
mayest fare to Italy to learn the Scriptures.’ Said Patrick: 
‘T have not the price (of my ransom) in gold for my lord, and 
without that he will not allow me (to leave him).’ The angel 
said to him: ‘ Mind thou the herd to-day, and thou wilt see a 
boar uprooting the earth, and he will bring a mass of gold there- 
out, and give thou (that gold) to thy lord for thy head, and fare 
forth from this land to learn wisdom and godliness.’ Patrick 
watched the boar, and found the mass of gold, and gave it for 
his head to his lord, who consented to let him go, for he was 
glad of the gold.”—The Lebar Brecc, Homily on St. Patrick, 
W.S., p. 443. 


And underneath is an inscription, of which the following words alone 
remain :— 
FO ieee, Maan, garder les pourceaulx fange. 
ones trésor fouillé par iceulx.”’ 


Beneath this panel is a representation of St. Patrick’s visit to Sescnen, 
the father of Benignus :— 


‘‘(He sailed) along the sea to Magh Breg (and stopped at Inver 
Colptha),’ and he found there great welcome in that place from 


1 The mouth of the Boyne. 
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a certain Franklin who both believed in him with all his house- 
hold and was baptized, wherefore with him he (Patrick) left 
his boat. A little boy that was biding in the house gave love 
to Patrick, and took hold of his leg as he was going into the 
chariot, and his family surrendered him to Patrick, and Patrick 
takes him with him, and this is Benen, Patrick’s gillie.’’—The 
Lebar Brecc, Homily on St. Patrick, W.S., 455. 


| Underneath is the inscription :— 


i *‘Retournant de...... son hoste le 
| fils duquel convertit.” 


| 
| 
| The pedigree of Benignus is thus given among the saints’ pedigrees in 
the Book of Lecan:— — 


‘Benen, son of Sescnen, psalmist to St. Patrick, of the Cianachta 
of Glenn Gemhin, of the race of Tadhg, son of Cian, son of 
Oilill Ollum.”’ 


: Lower down in the centre is a representation of the attempt of the 
| Druid Lucat-Moel to poison the saint :— 


‘‘ Patrick is then called to the king’s couch that he might eat food. 
| Howbeit Patrick refused not that. The wizard Lucat-Moel put 
| a drop of poison into Patrick’s cruse, and gave it into Patrick’s 
| hand. But Patrick blessed the cruse and inverted the vessel 
| and the poison fell thereout, and not even a little of the ale 
fell, and Patrick afterwards drank the ale.’’—The Lebar Brecc, 
Homily on St. Patrick, W.S., p. 450. 


. Then follows an illustration of another miracle :— 


‘‘Then three of the Ui Meith Mendait Tire stole (and ate) one of 
the two goats that used to carry water for Patrick, and came to 
swear alice. It bleated from the bellies of the three. ‘My 
God’s doom,’ said Patrick, ‘the goat himself hides not the 
stead wherein he is.’”—The Lebar rece, Homily on St. 
Patrick, 'W.S., p. 467. 


| The inscription beneath is :— 
a. 


| _ “Te venim ne luy peult nuire et fait qu’un laron 
| Beele ainsi que la brevis qu’el avoit dérobée.”’ 
| 
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To the left of the preceding is depicted Locgair’s druid, Lucat-mael, 
challenging the saint to work miracles :— 


‘Thereafter the hosts fared forth out of Tara. Then said the wizard : 
‘Let us work miracles together that we may know which of us 
is the stronger.’ ‘So be it done,’ said Patrick. Then the wizard 
brought snow over the plain till it reached men’s shoulders. 
Dixit Patricius to him: ‘Put it away if thou canst.’ Diwit 
magnus: ‘I cannot till the same time to-morrow.’ ‘By my 
debroth’ (that is, by my God of judgment),’ saith Patrick, ‘it 
is in evil thy power lieth, and nowise in good.’ Patrick blessed 
the plain, and the snow melted at once. 

‘‘The wizard invoked demons, and over the plain he brought dark- 
ness that could be felt, and trembling and terror seized every 
one. Dixit Patricius: ‘Take away the darkness if thou canst.’ 
The wizard replied: ‘I cannot till the same time to-morrow.’ 
Patrick blessed the plain, and the darkness at once departed, 
and the sun shone forth. .. . All who were there gave thanks 
to God and to Patrick.””—Lebar Brecc, Homily on St. Patrick, 
W.S., p. 461. 


The inscription beneath is :— 


‘Le temps nebuleux et la terre couverte de 
Néges et en un instant descouverte et la terre fertille.” 


To the right of the above is given the baptism of King Oengus 
mac Natfraich :— 


‘¢ Patrick passed afterwards by Belach Gabrain into the province of 
Munster, and preached to the territories and to the churches, 
so that they believed and were baptised and he blessed them, 
and with them he left priests instructing (them) and practismg __ 
godliness. When he reached Maghfemin, he was received by 
Oengus, son of Natfraich, King of Munster. Oengus made him 
great welcome, and brought him to his house to Cashel. Patrick 
preached to him. The hinder end of his crozier went through © 
his foot and wounded it greatly. Patrick said: ‘Why didst | 
thou not protect thyself?’ ‘Methought,’ saith Oengus, ‘that | 
it was a rite of religion.’ Said Patrick: ‘Blood shall not be | 
shed in this place from to-day to doom; and of all those that} 
shall succeed thee but one king shall be slain.’ ’’—Zebar Brece, 
Homily on St. Patrick, W.S., p. 470. 

: 
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The inscription beneath is :— 


‘Mict son baston pastoral pour pra... er 
... et le pied d’un capitaine et le... rist.” 


In the centre of the window St. Patrick’s figure is of larger propor- 
tions than in any other panel. He is depicted in cope! and mitre,” and 
wearing on his shoulders the pallium, received, according to the Bollan- 
dists, from Leo the Great in 444, and carrying in his right hand an 
Archbishop’s crozier. In front of the prelate are a number of venomous 
reptiles which he is driving before him, and from above the Almighty is 
represented blessing his mission. Below is an incomplete inscription :-— 


‘<1 chassa (d’Ib)ernie les 
=o = 4 bestes..7 


— 


I failed to find any confirmation of St. Patrick having been invested 
| with the pallium. The Annals of Ulster under the year 441 merely 
record: ‘‘ Leo being ordained the 41st bishop of the Roman Church, the 
faith of Patrick the bishop was approved.” Lastly, to the left is por- 


trayed the saint’s fast, and his descent from Croagh Patrick :— 


| ‘¢ Thereafter Patrick gat him into the wilderness, that is, to Cruachan 
| Aigli, after the mayner of Moses, and Elias, and Christ. And 
for forty days and forty nights he fasted in that place, having 
four stones about him and a stone under him, even as Moses 
fasted on Mount Sinai when the Law was delivered unto him. 
For they, Moses and Patrick, were alike in many ways. One 
hundred and twenty years was the age of them both. Each 
was a leader of people. Forty nights on mountains they fasted, 
and the burial places of them both are uncertain.’’— Lebar Brece, 
Homily on St. Patrick, W.S., p. 475. 


And las descent from Croagh Patrick, when he is met by a crowd, and 
‘in order to emphasise his preachings by a miracle, he struck the ground 
with his pastoral staff, and thereupon a deep chasm was formed, which is 
‘represented on the window as filled with flames. The inscription is :— 


‘‘Luy priant la terre s’ouvre que l’on 
Appelle le purgatoire Sainct Patrice. 


| 1 Cope.—The Tripartite Life and the Book of Armagh only mention white robes 
jas being worn by St. Patrick and his clerics. Coloured vestments were first sanc- 
\tioned by Pope Innocent IITI., 1198-1208. 

| 2 Mitre.—The present shape of the mitre was assumed about the thirteenth cen- ‘ 
jury; at first it was low, with the sides straight, and afterwards its height was 
- mereased, and eventually it assumed its present swelling and rounded form. 


2B2 
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There are other fine windows in this church, depicting—The 
Torments of Job (9); Three Episodes in the Life of Abraham; The 
Salutation; The Visitation; The Annunciation; The Adoration; The 
Virgin and Child; The Infant Saviour bearing in His hand the Ter- 
restrial Globe; St. John; St. James; The Woman Accused of Adultery. 
Three windows contain the insignia of the Passion; another portrays 
Mater Dolorosa; and the three windows over the high altar represent 
the Passion, Death, and Resurrection. The Golden Legend of St. 
Eustach, and the Life of St. Louis are also depicted; and a window, 
presented in the year 1540 by the Confraternity of St. Fiacre is still 
intact. These windows suffered more or less from the storm which 
burst over Rouen in 1683. They were repaired in 1683, 1726, 1727, 
and 1765 by the Le Viel family, one of whom wrote /’ Art de la Peinture 
sur verre. : . 

In 1839 the Government, Louis Philippe being then on the throne, 
at the request of the Prefect Baron Dupont-Delporte, erected a hand- 
some stained-glass window in this church, illustrating the four principal 
events in the life of St. John the Baptist. 

St. Patrice is also adorned by several fine pictures.—The Apostles 
Leaving the Temple; a St. Justine, respectively attributed to Poussin 
and Mignard ; a Crucifixion, by Bassano ; anda St. Michael, by Hyacinth 
Langlois. 

I am indebted to Canon Cayez, the venerable Curé of St. Patrice, 
for his deciphering the black-letter inscriptions on the window dedi- 
cated to our National Saint, and for photographs of the interior and 
exterior of his church. | 
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NOTES ON THE HISTORY OF THE IRISH WOLF-DOG. 
By Prorsssor J. P. O’REILLY. 


[Read January 138, 1890.] 


So much has been written in relation to the Irish wolf-dog, as well 
from the historical as from the zoological point of view, that it would 
seem difficult to bring forward any new matter directly bearing on 
this question, unless fresh sources of information be drawn on, or that 
those already in existence be made to yield new or additional data on 
points which still remain obscure or unexplored. The notes which I 
venture to submit to the Academy relative to the matter are more 
properly of the latter class, being simply the outcome of the reading 
of a work now more than 114 years old, but not much known in this 
country, nor, at first sight, likely to furnish any data whatsoever in 
connexion with this interesting subject. I refer to the work of Don 
Guillermo Bowles, “‘ Introduccion 4 la Historia Natural, y 4 Geografia 
fisica de Espafia.”” ‘The first edition was published in Madrid in the 
year 1775, and the third edition, from which the present notes are 
taken, appeared there in 1789. As a prologue to this are given three 
letters from Don Joseph Nicholas de Azara, relative to the manner in 
which the work had been received at home and abroad, and had been 
drawn upon by writers of travels in Spain. In the third of these 
letters, is fortunately given a short biography of the author, which, 
containing seemingly all that was known about him, and being very 
short, may, without disadvantage, be transcribed here, not only 
because of its historic interest, but also in order to afford a standard 
by which to appreciate his statements, since the value of the author’s 
observations must be measured by the amount of scientific knowledge 
he possessed, as also by his experience and training as an observer of 
natural phenomena. 
‘Roms, 7th Movember, 1782. 


‘“ Bowles’ book, the second edition of which, it seems, is now 
nearly exhausted, has met with a favourable reception in Spain, as 


also abroad; and as there are naturally many readers desirous of 


learning who this traveller was, who so seldom speaks of himself, and 
never of things of which he had not a knowledge, nor of adventures 
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which he may have met with on the highways or in roadside inns, it 
has appeared to me that they would be pupleased should I detail the 
little that I know of him. 

‘“‘ Don Guillermo Bowles was born in a village in the neighbour- 
hood of the city of Cork in Ireland (about 1714). After having 
pursued the course of studies usual for youths of his time, his parents 
decided that he should follow the legal profession. This he did for 
some time, not without great repugnance. Finally, however, he 
determined on going to Paris in 1740, where, following the bent of 
his mind, he applied himself to the study of the natural sciences, 
chemistry, metallurgy, and anatomy. He subsequently visited nearly 
all the provinces of France, making observations on their mines, their 
vegetable, and other productions. The journals of these travels are 
in my possession, and would furnish the material of a work equally 
interesting as that on Spain. 

‘‘ Being in Paris in 1752, he there chanced to make the acquain- 
tance of Don Antonio de Ulloa, Knight Commander of Ocafia in the 
Order of Santiago, and at present lieutenant-general of the royal 
navy, who proposed to him that he should take service in Spain. He 
accepted the offer which was made through Ulloa, with the intention 
of occupying himself in visiting the mines, and in establishing and 
directing a museum of natural history, as also a chemical laboratory. 

‘His first commission was to visit and repair the works of the 
Almaden mine, which had been stopped in consequence of the damage 
caused by a fire therein. He subsequently visited the southern pro- 
vinces, collecting specimens for the museum, and was occupied with 
researches on and analyses of the various ores submitted to him of 
those brought from New Spain and Peru. During four years he 
served the king without pay, not liking to bind himself by accepting 
any, until he had seen whether the climate agreed with him or not. 
When, having come to a decision, he was asked by the Ministers Don 
Ricardo Wall and the Count de Valdeparaiso what salary he would 
accept, he answered that 24,000 reals (about £240) would be enough, 
thus astonishing these Ministers by his disinterestedness and modera- 
tion. 

‘‘ He was tall and of fine appearance, generous, honourable, gay, 
and frank, and a lover of good society. These qualities brought him 
into relation with, and secured for him the appreciation of, a great 
number of persons distinguished by their high birth, their ministerial 
connexions, and their literary standing. 

‘« He usually resided in Madrid or in Bilbao, where he was at four 
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different periods, preferring its climate on account of the mildness of 
the air and of the singular amenity of the place. He finally settled 
in Madrid, where he died the 25th of August, 1780, in the 66th year 
of his age or thereabouts. He was buried in the parish of St. Martin, 
and his portrait, the property of his widow, will be placed in the 


Museum of Natural History.” 


It may be gathered from this short notice that Bowles was fitted 
for scientific work by his studies and travels, and that corresponding 
weight may consequently be attached to his statements. In his 
chapter ‘‘ On Biscay in General’ (De Vizcaya en Genéral), speaking 
of the animals of chase, he says :— 

‘“T saw no wild rabbits (no small luck for the country), nor stags, 
fallow deer, or roebucks (ciervos, gamos, ni corzos). In the woods may 
be met with by chance a wild boar (javali). Don Manuel de las 
Casas, who was Minister of Marine at San Sebastian, killed, in his 
native place, Las Encartaciones, a very large ounce or lynx (lobo 
cerval). The ordinary wolves (lobos comunes) are rare, either because 
there are but few small cattle, or because—the whole country being 
covered with farms (caserias)—should one be seen, he is at once 
hunted and killed, for which work are excellent the greyhound dogs 
(perros lebreles) which they have brought here from Ireland (para lo qual, 
son excellentes los perros lebreles, que hay alli trahidos de Irlanda.)’ 
From century to century is seen a bear, an animal common in the 
mountains of Leon and Asturias,” &c. 

In Mr. Dillon’s work, Zravels in Spain (1782): Letter xv1.— 
Description of the Lordship of Biscay and its Products—which is 
really a free translation of Bowles’ chapter ‘‘ De Vizcaya en Genéral,”’ 
he says, p. 160 :—‘‘In the plains they have hares, but no rabbits, 
nor any deer, nor roebucks, which last the Spaniards call corzo, as 
coming originally from Corsica, as they 2%ve the name of galgo toa 
greyhound, having first had them from Gaul; as Martial says :— 
‘Leporemque ceesum Gallici canis dente,’ Lib. ur., Epig. 47. The 
woods are not without wild bears; and Don Manuel de las Casas, who 
had been Minister of Marine at St. Sebastian’s, killed a very large 
lynx (lupus cervarius), in that part called ‘las Ecartaciones’; but the 
common wolf is scarce, there being so few sheep to entice them, and 
the country so fully inhabited, by which means they are immediately 
discovered and killed,” &c. 

Nothing can be more precise than the terms used by Bowles; and 
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it would appear from this that it was then customary to import from 
Ireland wolf-dogs for the hunting of the wolves in this part of the 
Pyrenees. 

Examining now the word Jebrel as to its precise signification, the 
following remarks may not be without interest. The word is so 
closely related to liebre, = French lévre, that there would, at first, 
seem to be apparently no doubt as to its signifying the dog with 
which hares are hunted, that is, a greyhound; and if the more modern 
dictionaries be alone consulted, such will be found given as the mean- 
ing of the word. 

Thus Blane’s Dictionary, Spanish and French (1849), gives for 
lebrel = levrier, which, in Spier’s Dictionary, is rendered greyhound, 
harrier, harehound. 

Newman’s Dictionary, Spanish and English (1809), gives for lebrel 
‘“oreyhound”’ = Canis variegatus. 

The Dictionary of the Royal Academy of Spain (1832) gives for 
the words already referred to the following significations :— 

Lebrel.—Perro cuyo cuerpo es delgado y enxuto (thin and lean) 
Su cabaza y piernas largas; sus ojos grandes; es muy lijero, y sirve 
para la caza major; como venados, jabalies, osos, &e., = canis lepo- 
rarius. ‘* A dog whose body is thin and lean; his head and legs long; 
his eyes large; is very light of foot, and is used in hunting the larger 
game, such as venison and wild boars, &c., = canis leporarvus.”’ 

For galgo it gives :—‘‘ Perro de suma lijereza,’”’ “‘a dog very ight 
of foot’ = canis gallicus. 

Two proverbs are cited, amongst others :—‘“ A la larga el galgo, 
ala liébre mata. En enero ni galgo lebrero, ni halcon perdiguero.”’ 

For mastin it gives:—‘‘ Perro grande y fornido (a dog big and 
well-built or powerful) = canis pecuarius, sirve regularmente para 
guardar el ganado.” | 

Going back, however, to earlier authors, we find H°. San Jozé 
Geral Delpino (1763), Pinedos (1740), and Stevens (London, 1724), 
all three giving for lebrel, ‘‘_An Irish greyhound, though some will 
use wt for a common greyhound, which is not proper, these being called 
galgos’’; while the remarkable (Spanish and Italian) Dictionary of 
Lorenzo Franciosini Fiorentino (Venice, 1645) gives for lebrel = 
‘cane da porci, comme quelli che vengon di Francia o d’ Inghelterra”’ 
(a swineherd dog, such as those which come from France or Eng- 
land). 

The Spanish-English Dictionary of Richard Percival (London, 


EE ——————— ae ae 


O’Rettity— Notes on the History of the Irish Wolf-Dog. 337 


1623) gives for lebrel a barrier, a greyhound; and for galgo, a grey- 
hound. 

On the other hand, few of these dictionaries give, in their English- 
Spanish part, a rendering for wolf-dog. 

Lopez and Bensley give for wolf-dog :—‘‘ Perro de pastor ; especie 
de mastin dotado de mucha aptitud para guardar los rebaiios’”’ (a 


shepherd’s dog, a sort of mastiff, endowed with much aptitude for 


guarding flocks). 
Pinedos gives for wolf-dog, lobero, which can hardly be correct, 


since the word simply means pertaining to wolves. 


Neumann gives for wolf-dog mastun. 
If now the Portuguese dictionaries be consulted, we should expect 


to meet with the older forms and significations, since the Portuguese 
_ became detached from the other Latin languages about the 138th 
century. 


In Lacerda’s Dictionary (1871, Lisbon) there is given for lebre 
= lebreo (mastiff-dog, greyhound) ; for the English word wolf-dog he 


gives :—‘‘ Rafeiro; mastim; cao de gado; cao mestico ou gerado do 


cao e da loba.” This last explanation is interesting, as pointing to 
the mastiff being a cross between the dog and the wolf. 
The different renderings mentioned do not give a very precise 


signification for the word Jebrel, a certain confusion seeming to exist 


as regards the meanings of the words lebrel and galgo. That galgo is 


essentially the greyhound seems clear, both from the general agree- 


ment as to this sense for the word, as also from the connexion which 
is established between galgo and lebre in the different proverbs cited. 


Stevens and Pinedos both give the proverb, ‘‘ A galgo viejo, echale hebre, 
no congo”; with the translation, ‘‘Slip an old greyhound after a hare, 


not after a rabbit.” Stevens does not say that the Irish greyhound, 
termed /ebrel in Spanish, was used for hunting the wolf; but that 
would result directly from the statement by Bowles already quoted, 


as also by implication from the explanation given for the word by the 


Dictionary of the Royal Spanish Academy, as to its being specially used 
for the larger game. 

The explanation given by the Venetian Dictionary of Fiorentino, 
‘“‘a swineherd dog, or dog for swine such as come from France and 
England,” does not contradict Stevens’ explanation, and would be in 
agreement with that of the Royal Spanish Academy, since a dog 
which would be used for herding swine in forest districts, where 
acorns are abundant—that is, a mountainous district such as the 
Pyrenees—should be able to cope with wolves; he should therefore 
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be big and strong and courageous, and able for any of the larger game. 
The interesting part of this explanation is that pointing to the French 
or English origin of the dogs known as Jebreles, which not merely 
confirms Stevens, but also supports Bowles, and furthermore shows. 
that the fact must have been notorious of the bringing of these dogs 
from abroad into Spain during the 17th and 18th centuries, and it may 
be supposed, during the 16th. 

In the remarkable work, L’ Origine du Frangais, Vole, p..292 
(by the Abbé J. Espagnolle, Paris, 1888), he gives the following details 
as to the word—“ Loup-garou, = vere-wolf, Anglo-Saxon; AvyKovpiov = 
urine dulynx. Le mot AvyKovprov a été prononcé diversement suivant 
les pays; on ena fait leu-warou; loup-berrou ; loup-brou; warou; garou; 
loucarou ; comme loup se prononcait dew dans notre vieille langue, il y 
a eu confusion entre Jew = loup, et la premiére syllabe de Avyxovpuor, 
Avy&, car en réalité le dwpus latin n’a rien a voir dans le loup garou 
bien que nom y soit. Le loup-cervier est encore le AvyKovpioy grec ou 
plutot le Avyxdpuoy éolian, avec le digamma Avkap-Fiov.” Comparing 
the form loup-brou, = leu-brou, with the Portuguese lebreo, = lebre, = 
Spanish lebrel, it may be taken that the word Jebrel really meant 
originally a lynx or loup-cervier. Hence the perro lebrel mentioned by 
Bowles would really mean a wolf-dog. 

The conclusion may therefore be drawn that during the centuries 
mentioned dogs were imported from France, England, or Ireland for 
either hunting the wolf or for protecting herds of swine when out 
feeding on acorns in forest districts where wolves abound, such as the. 
Pyrenees. 

The seeming confusion in the renderings of the words Jlebrel and 
galgo may have arisen from the circumstance of two classes of dogs 
being used against the wolf, both necessarily large, strong, and coura- 
geous. The one used by sportsmen for hunting that animal, the Irish 
wolf-dog, being known in Spain by the term /ebrel, probably by reason 
of his lithe form and likeness in shape to the greyhound proper. The 
other, a herd’s or shepherd’s dog, which, according to Fiorentino, was. 
the lebrel; but he also gives for mastin, a shepherd’s dog; so that, in 
this respect lebrel = mastin. Now, Neumann gives for wolf-dog 
mastin, which is also old French for mdtin = mastiff, the Irish for 
which is madstin, and Portuguese mastim, also explained as lebre, = 
wolf-dog. Thus it would appear that the mastcn = mastiff, was used 
as the shepherd’s dog in protecting his herds against the wolf on the 
Continent. It is worth citing that, in the Dictionnaire Universel de I. 
Boiste (1823), matin is explained, gros chien ; molossus. The term 
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molosse being explained by Littré :—‘‘ Espéce de chien que les anciens 
employaient 4 la garde des troupeaux,” and being still in use in 
French poetry. : 
Taking for granted that there was an importation of Irish wolf- 
dogs in Spain during the 17th and commencement of 18th centuries, 


it would be reasonable to presume that the race of these dogs may 


still be surviving in Biscay or other parts of the Pyrenees, since 
wolves exist there still, swine are herded as of yore, and the climate 
of this mountainy district would not materially tend to the degenera- 
tion of the race. 

There is a further question as regards the importation—that is, 
how far back historically can it be traced? and whether directly from 
Treland or through foreign ports? In the solving of this question 
some light might perhaps be thrown on the obscure traditions concern- 
ing the relations of Ireland with Spain in olden times. 
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XXX. 


ON THE STABILITY AND SMALL OSCILLATION OF A 
PERFECT LIQUID FULL OF NEARLY STRAIGHT CORE- 
LESS VORTICES. By SIR W. THOMSON, F.R.S., Hon. . 
Mem. R.1.A. (Plate XIX.) 


(Exrract From A Lerrer to Proressor Firz Geraxp.) 
{Read NoveMBER 30, 1889. | 


‘“T have quite confirmed one thing I was going to write to you 
(in continuation with my letter of October 26) viz. that rotational 
vortex cores must be absolutely discarded, and we must have nothing 
but irrotational revolution and vacuous cores. So not to speak 
of my little piece of coreless vortex work (‘ Vibrations of a Columnar 
Vortex,’ Proc, R.S.E., March 1, 1880), Mick’ sekaper, “On =the 
Steady Motion and small Vibrations of a Hollow Vortex’ Transac- 
tions, Roy. Society, 1884), will be the beginning of the Vortex 
Theory of ether and matter, if it is ever to be a theory. Steady mo- 
tion, with crossing lines of vortex column, is impossible with rota- 
tional cores, but is possible with vacuous cores and purely irotational 
circulations around them. The accompanying diagram (Fig. 1, Pl. xix.) 
helps to explain by an illustration. It shows the shape of an in- 
finitely long cylindrical vacuous vortex column as disturbed by a rigid 
tore,’ held fixed in a plane perpendicular to the axis of the column, and 
having irrotational circulation through itself. Blue represents vacuum ; 
the white on each side, liquid; and the two black circles section of 
the tore. The curves representing the boundary of the vortex are 
calculated to give uniform resultant fluid velocity over the whole 
surface of the hollow core. This velocity is the resultant of the 
velocities due to the circulation around the vacuous core, and to circu- 
lation through the tore. The former is rigorously in inverse propor- 
tion to distance from the axis of the vacuous column. The latter 
is approximately parallel to this axis, and in inverse proportion to 


1 Or circular ring of circular cross section, like an anchor ring. 
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the cube of the distance from the circular axis of the tore. The equa- 
tion of the curve is easily written down. It is calculated for the case 
in which the velocity at the centre of the tore (were there no vacuity) 
due to circulation through the tore, is equal to ,/8 /3 of the velocity 
at the boundary of the vacuous column at great enough distances on 


either side to be undisturbed by the circulation through the tore. This 


makes the maximum diameter of the vacuous core three times the 
undisturbed diameter. If the velocity-component, due to the dis- 
turbance, is small in comparison with the surface-velocity of the 
vortex column, the swelling will, of course, be but a small fraction of 
the radius of the undisturbed column. Try to get a corresponding 
problem of steady motion with rotational core, and you will see why I 
now abjure rotational motion, and definitively adopt vacuum for all 
cores. 

‘¢ Now, consider a uniform distribution throughout space, of vacuous. 
vortex columns; represented by section perpendicular to the length in 
Fig. 2, Pl. xix. ; red and blue, each representing vacuum, but with oppo- 
site circulations aroundthem. But, instead of the proportions of the dia- 
gram, let the distance from each column to its three nearest neighbours. 
be enormously great in comparison with the diameters of the columns. 
I think I can now prove that this arrangement of vortices is stable ; 
but its quasi-rigidity relatively to two-dimensional motion, without 
change of volume of the cores, is exceedingly small, and the corre- 
sponding laminar wave-motion exceedingly sluggish in comparison 
with the tensile quasi-rigidity, and corresponding wave-velocity 
which we should find by considering laminar motion in planes parallel 
to the plane of the diagram. 

Now, imagine a very great number of planes in all directions—as 
many within an angle of 1° of any one plane, as within 1° degree of 
any other. And let there be a distribution of straight vortex vacuous 
cores (as represented in Fig. 2), perpendicular to every one of these 
planes. The cores being thin enough, they may be placed along 
straight lines, no one of which intersects any other. The mutual 
influence of the vortices will produce disturbances from the straight 
lines in which we supposed them given, and slight swellings and 
deviations from exactly circular figure, in their cross sections ; and 
there will be sluggish motions of the cores, unless they are all placed 


so as to fulfil a definite condition giving steady motion. ven if this 


definite condition is not exactly fulfilled, the tensile quasi-rigidity, 
and corresponding velocity of laminar waves of the medium, thus 
kinetically constituted, will certainly differ but little from what they 
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would be if the vortices were arranged so as to give absolutely steady 
motion for the equilibrium condition of the medium. 

‘‘T have been anxiously considering the effect of free vortex rings 
with vacuous cores among the vortex columns of this tensile vortex 
ether, as suggested for cored vortices at the end of your communication 
of April 26, 1889, to Nature. It will be an exceedingly interesting 
dynamical question ; though it seems to promise at present but little 
towards explaining universal gravitation or any other property of 
matter; so you may imagine I do not see much hope for chemistry 
and electro-magnetism.”’ 
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REPORT ON THE BOTANY OF SOUTH CLARE AND THE 


SHANNON. By 8S. A. STEWART, Fellow of the Botanical 
Society of Edinburgh, Curator of the Collections in the Museum 
of the Belfast Natural History and Philosophical Society. 


[Read May 27, 1889.] 


Tue district with which this Report is concerned is very irregularly 
limited, and its bounds cannot be defined with much exactness. It 
ranges in latitude from 52° 25’ N., at the southern side of the Shan- 
non’s mouth, to 52° 51’ at Ennis. Its longitudinal extremes are, 
Limerick, 8° 38’ W., and Kerry Head, 9° 50’. Portions of three 
counties—Clare, Limerick, and Kerry—are embraced in this area, 
which is mainly interesting by reason of its including the wide and 
deep estuary of the greatest of British rivers. Ennis in the east, and 
Kilrush in the west, were the principal centres of observation in 
South Clare. Most attention was paid to Clare, and a wider area was 
examined. in this county than in either Limerick or Kerry. From 
Ennis the lower Fergus flows, with a slow, deep current, through 
low-lying flats formed of alluvial deposits. This river opens into 
the Shannon through a wide estuary of its own, some fifteen miles 
below Limerick, and about twelve miles south of Ennis, and is tidal 
almost as far up as the latter place. The surface of the country, in 
this part of the county, is flat and uninteresting, with numerous 
small bogs and lakes lying amongst low hills. The lakelets are in 
many cases surrounded by planting, and they form the one attractive 
feature in the landscape. The margins of the Fergus are so marshy 
as to be almost inaccessible to the pedestrian naturalist ; its vicinity 
will probably yield some interesting fenland plants when more fully 
examined. Kilrush is seated on the northern bank of the Shannon a 
considerable distance above its mouth. ‘The north side of the estuary 
is here separated from the Atlantic by a long, narrow peninsula, 


which terminates at Loop Head about twenty miles below Kilrush. 


Inland the scene rises gradually from both sides, and much of the 
median portion of the peninsula consists of extensive, elevated peat 
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bogs. Rocky shores, interspersed with frequent sand dunes, charac- 


terize the exterior coast, while on the side of the estuary shingly and 
muddy beaches prevail. The country on the south of the estuary is 
made of interest by the many, and sometimes extensive, woods that 
diversify the scenery. At Ringmoylan Point, some ten miles below 


Limerick, there are remains of what seems to have been a rather 


extensive natural forest, but the trees now standing are mostly dead. 
Curragh Chace is an extensive wood which, if it were to be well 
searched, would occupy a botanist for many days. The wood-covered 
rocks at Foynes are also most interesting to the naturalist. On the 
Kerry coast, further west, the shores are rocky, with occasional sandy 
beaches, which gave good results as regards maritime plants. Bally- 
bunion, a seaside resort with considerable natural attractions, has a 
wide stretch of sandhills that extend some two miles to the south, 
and yield a good number of scarce plants. It is not to be supposed 


that the six days spent by me at this place in the summers of 1885 


and 1886, by any means exhausted its botanical interest. 

The leading feature, as respects the geology of the neighbour- 
hood of the Shannon Estuary, is the prevalence of rocks of one great 
geological epoch, namely, the Carboniferous; rocks which though 
brought comparatively near together, as regards age, are yet very 
unlike in structural and in chemical characters, producing, therefore, 
very different effects on the aspect of the country, and on its vege- 
table productions. The shales of the Coal Measures form the domi- 
nant rocks of the greater part of the district. Commercially they 
yield, in places, flag-stones of marketable value, and thin seams of 
coal occur. In the district west of Foynes the coals lie at but slight 
depths below the surface, and from time to time have been worked in 
a primitive and inexpensive manner. Frequently the older rocks are 
obscured by alluvial deposits, the corrses of the more important 
rivers being marked, more or less, by these alluvial flats. By the 
Shannon, the alluvium is found below high water, and is often capped 
by drift accumulations forming low islands. On the south side of the 
mouth of the Shannon there are grits, and yellow sandstones that 
have been classed as Upper Old Red. Silurian rocks (Llandovery) 
occur at Ballycar and elsewhere, but so slightly developed as to be 
comparatively insignificant. 

In the lists which follow there are enumerated—of Phanerogamia, 
459 species; Vascular Cryptogamia, 18; Characee, 4; Musci, 84; 
Hepatice, 14: in all, 579 species. Though this number reaches 
nearly to one-half of the Irish flora, it cannot be said to represent the 
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total of the plants of the district. The names of several compara- 
tively common species do not appear in these lists, but it is not to be 
assumed that all such are really absent from the flora. In the case of 
even the most common it has not been deer.ed wise to assume their 
occurrence unless actually noted in the field; and to pass by such 
without note is easier than to overlook a rarity. Amongst the Musci 
one species, Cinelidotus riparvus is an addition to the British flora; to 
give a full account of the mosses would, however, entail another 
winter’s work, and the following list is an incomplete one. The 
Hepatice have been still less perfectly catalogued, though it must be 
said that a rich flora of these plants cannot be hoped for, as Nature 
has not afforded them the most suitable habitats. It is singular that 
this district, lying midway between two remarkable floras, is scarcely 
enriched by any outliers or vestiges of either. Killarney is but half 
of a degree further south, but then the physical conditions are totally 
unlike. Instead of lofty mountains, with thickly-wooded and deep 
sheltering glens, we have on the Shannon low boggy hills, and the 
woods are elevated but slightly above sea-level. About an equal dis- 
tance to the north we meet with, in the Burren flora, a vegetation 
very different from that of Killarney, and scarcely less interesting. 
The prominent plants of the Burren are absent from South Clare and 
the Shannon estuary, and this absence must be accounted for on 
geological considerations. ‘The warm limestone rocks of the Burren, 
intersected as they are everywhere by their humid fissures, offer 
unique conditions which do not obtain, to any extent, elsewhere in 
Ireland. The speciality of the conditions in north-west Clare is ex- 
pressed in its special flora; but this flora, due to geological influences, 
is confined to the area in which those influences operate. 

The geographical relations of the. flora here recorded do not call 
for much comment. We notice an absence of any plants special to 
the locality, and the usual preponderance of the common species 
grouped in Watson’s ‘‘ British Type.” An analysis of the following 
lists shows that 75 per cent. of the plants enumerated must be classed 
under the British type, 15 per cent. under the English type, 23 per 
cent. are of the Atlantic type, and 1 per cent. only are placed in the 
Scottish type. But one plant, Orchis pyramidalis, can be credited to 
the Germanic type, and the Highland type is without any representa- 
tion. There remain 63 per cent. uncertain and unclassed. Ctncli- 
dotus riparius is new to the British flora, and Rubus altherfolius is a 
bramble not previously recorded as Irish. The variety intermedius of 
FL. c@siws is also an addition to the Irish flora, and likewise the var. 
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densa of Sagina maritima. Potamogeton Friesit (mucronatus) has been 
erroneously recorded for the North of Ireland; it is now published 
with certainty as an Irish plant. 


Anppitions to District I. oF THE CYBELE HIBERNICA. 


Raphanus maritimus. 
Sagina maritima, var. densa. 


Rubus cesius, var. intermedius. 
Arenaria leptoclados (also new to 6). 


Appitions To District VI. 


Ranunculus penicillatus. 


Viola odorata. 
Stellaria holostea. 


Cerastium tetrandrum. 


Vicia sylvatica. 

Rubus rusticanus. 

R. macrophyllus. 

R. koehleri. 

R. corylifolius, 
var. conjungens. 

R. altheeifohus. 


AXgopodium podagraria. 


(Enanthe lachenalii. 
(EH. crocata. 
Scabiosa arvensis. 
Bidens cernua. 
Artemisia maritima. 
Solanum dulcamara, 
var. marinum. 
Linaria vulgaris. 


Scrophularia aquatica. 


Veronica montana. 
Mentha sativa. 
Atriplex hastata. 
Empetrum nigrum. 
Callitriche hamulata. 
Salix alba. 

S. aurita. 

Juncus obtusifiorus. 
Typha latifolia. 


Potamogeton pusillus. 


P. zizii. 


Zannichellia palustris. 


Scirpus fluitans. 
Carex ovalis. 

C. extensa. 
Holcus mollis. 
Bromus racemosus. 


Equisetum maximum. 


E. palustre. 


My best thanks are due to those friends whose kind assistance 
and advice on critical points have rendered the statements in this 
Report more reliable. For the pains taken with a number of the 
plants here enumerated, I feel especially grateful to Professor Charles 
C. Babington, F.R.S., Mr. G. A. Holt, of Manchester, and Mr. A. 
Bennett, F.L.8., of Croydon. 
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RANUNCULACEA. 


| Ranunculus trichophyllus, Chaix. A plant which seemed to be this 


grows sparingly on Scattery Island; but as the specimen was 
lost before being critically examined, it is not certain. | 

R. Baudottiw, Godr. Marshes by the Fergus at Ennis; also at Beal 
Point, Ballybunion, and north side of Tralee Bay. 

LR. penicillatus (Dum.). In the Fergus at Ennis, and in the Feale, 
near Listowel. . 

R. peltatus, Fries. Beal Point; not common. 

R. hederaceus, Linn. Doonbeg, Beal Point. 

R. sceleratus, Linn. Clare Castle, Lough Senan, Ferry Bridge, 
Foynes. : 

R. flammula, Linn. Marshes, frequent. 

R. lingua, Linn. Rare; but abundant in a marsh near Doonbeg. 

R. acris, Linn. Common in many places. 

R. repens, Linn. Common. 

R. bulbosus, Linn. Not common. 

Caltha palustris, Linn. Abundant at Ennis. 


NYMPHACEAL. 


Castalia alba, Salisb. Ballycar Lake, and in several places between 
Askeaton and Foynes, but not common. 

Nymphea lutea, Linn. (Nuphar, Sm.). Ditches in Monmor bog; also 
near Foynes and Askeaton. 


PAPAVERACE AL. 


Papaver dubium, Linn. Ballycar, Foynes, &c., but not common. 
[P. somniferum, Linn. Is not infrequent in cultivated fields. | 


Glaucium flavum, Crantz. Shore at Kilrush, and abundant on Scattery 
Island. 


FUMARIACEA. 


Lumaria officinalis, Linn. Borders of fields, Ringmoylan, &c.; not 
common. 
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CRUCIFER. 


Nasturtium oficmale. R. Br. Springs and shallow streams. 

IV. amphibium, R. Br. Abundant by the Fergus at Ennis. 

Barbarea vulgaris, R. Br. Listowel, Ardfert. 

Arabis hirsuta (Linn.). Limestone quarry at Ringmoylan, and lime- 
stone rocks at Askeaton ; not common. 

Cardamine hirsuta, Linn. Walls at Clare Castle. 

C. pratensis, Linn. Wet pastures. 

Sisymbryum officinale, Linn. Roadsides and wastes ; common. 

Brassica campestris, Linn. Clare Castle, Doonbeg ; not common. 

Sinapis nigra, Linn. In crops; rare, and a casual. 

S. arvensis, Linn. Common. | 

Cochlearia officinalis, Linn. Kilrush, Foynes, &c.; common on the 
coast. 

Thlaspi arvense, Linn. On limestone at Askeaton. 

Capsella bursa-pastoris (Linn.). Roadsides; frequent. 

Senebrera coronopus (Gaert.). On the quay at Clare Castle. 

S. didyma, Pers. Abundant at Ennis, and on roadsides from Foynes 
to Listowel. 

Raphanus maritimus, Sm. Sandy shore at Ballybunion. 


RESEDACEA. 


fteseda luteola, Linn. Clare Castle, Sixmilebridge, Lough Senan, | 
Kilrush, Askeaton, Foynes. | 


VIOLACEA. 


Viola palustris, Linn. Sixmilebridge, Lough Senan, Tullagher. 

V. odorata, Linn. Plentiful on gravelly ground by roadside between 
Sixmilebridge and Newmarket. 

V. lurta, Linn. Plentiful on limestone rocks at Askeaton, and in 
quarries south-east of Foynes. 

V. sylvatica, Fries. Common on banks and pastures. 

V. lutea var. curtisii, Forst. Doonbeg, Beal Point, Ballybunion ; 
abundant on the sands. 

V. tricolor, Linn. Sandy waste ground. 
By var. arvensis, Murr. Sixmilebridge, Kilrush, &c. 
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Drosera rotundifolia, Linn. Peat bogs; common. 

D. intermedia, Hayne. Bogs between Kilrush and Kilkee; abundant 
in places. 

D. anglica, Huds. Rare, but abundant in bogs north of Carrigaholt. 
e) var. obovata, M. and K. Sparingly in a bog, north of 
Carrigaholt. Apparently this, but less decidedly marked than 
the North of Ireland plant. 


POLYGALACE A. 
Polygala vulgaris, Linn. Kilrush, Carrigaholt, Askeaton ; not very 
common. 
CARYOPHYLLACE A. 


Silene inflata, Sm. Clare Castle; not common. 

S. maritima, With. By the Shannon occasionally, but not abundant. 

Lychnis dioica, Sibth. Coast south of Ballybunion ; rare. 

Sagina procumbens, Linn. Common. 

S. apetala, Linn. Bridge at Clare Castle, walls about Kilrush, and 
Foynes. 

S. maritima, Don. Kilrush, north side of Tralee Bay. 
<4 var. S. densa, J. Plentiful in large patches on dry sandy 
banks by the church at Ballybunion. 

S. nodosa, K. Meyer. Bogs at Ballycar; also at Askeaton, and in 
damp grassy places in sandhills at Beal Point. 

Arenaria peploides, Linn. Sandy shores; common. 

A. serpyllifolia, Linn. Limestone rocks, and sandy shores. 

A. leptoclados, Guss. Walls of Ferrybridge, and limestone quarry 
south-east of Foynes. 

Stellarva media (Linn.) Vill. Fields and waste ground. 

S. holostea, Linn. Hedge banks; frequent. 

S. gramnea, Linn. Hedges; frequent. 

S. uliginosa, Murr. Marshy places; frequent. 

Cerastium glomeratum, Thuil. Dry places at Kilrush, Foynes, &c. ; 
not common. 

C. triviale, Link. Common. 

C. tetrandrum, Curt. By the shore at Kilrush, and abundant at north 
side of Tralee Bay. 

Spergularia rupestris, Lebel. Kilrush, Ringmoylan, and abundant on 
sea cliffs at Ballybunion. 

S. neglecta, Kindb. Clare Castle, and salt marsh at Foynes. 

Spergula arvensis, Linn. Cultivated fields; frequent. 
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MALVACEA. 


Malva sylvestris, Linn. Askeaton, Beal Point, Ballybunion ; frequent 
on waste ground. 

Althea officinalis, Linn. Sparingly by roadside south of Ballybunion, 
and abundant by damp ditches close to Beal Castle. The 
information received from a cottager at the spot was to the 
effect that the plant was not cultivated, and ‘‘always grew 
there.” 

HYPERICACE. 


Hypericum androsemum, Linn. Sparingly in woods at Rinekirk, Kil- 
rush, and Foynes. 

H. tetrapterum, Fries. Rinekirk, Kilrush, and Foynes. 

H. perforatum, Linn. Ennis, Ballycar, Rinekirk, Askeaton, Bally- 
bunion. 

H. dubium, Leers. Limestone rocks by shore at Askeaton. 

Hf. humifusum, Linn. Kilrush; not common. 

H. pulchrum, Linn. Dry banks; Kilrush, &c. 

Hf, elodes, Linn. Tullagher Lake, north of Kilrush, and abundant on 
Monmor bog. 

GERANIACEA. 


Geranium molle, Linn. Common. 

G. pusillum, Linn. Waste ground by the old Charter School near 
Ringmoylan, north of Pallaskenry ; rare. 

G. dissectum, Linn. Common through the district. 

G. columbinum, Linn. Plentiful on limestone at Askeaton; also in 
quarry, and on rocky limestone pastures at Foynes. 

G. lucidum, Linn. Abundant about Patrick’s Well and Foynes. 

G. robertianum, Linn. Rocks and banks; frequent. 

EKrodium eicutarium, Smith. Common on roadsides at north side of 


Tralee Bay. 
OXALIDACEA. 
Oxalis acetosella, Linn. Frequent. 
LINACEA. 
Linum catharticum, Linn. Dry pastures; in profusion on sandhills at 
Ballybunion. 


Radiola linoides (Linn.). By Lough Senan, and abundant in places 
between Kilrush and Carrigaholt, also between Ballybunion and 
Kerry Head. 
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CELASTRACEZ. 


Euonymus europeus, Linn. Askeaton rare, but frequent in woods 
between Foynes and Glin. 


LEGUMINOS.Z. 


Ulex europeus, Linn. Frequent. 


Medicago lupulina, Linn. Roadsides Sixmilebridge, Askeaton, and 
Foynes to Glin. 

Trifolium pratense, Linn. Pastures and wastes; common. 

T. repens, Linn. Damp pastures; common. 

L. fragyferum, Linn. Muddy salt flats at Beal Point and Ballybunion, 
also abundant on north side of Tralee Bay. 

T. procumbens, Linn. Limestone rocks, and roadsides, Ennis, Sixmile- 
bridge, and Askeaton ; frequent. 

T. minus, Sm. Pastures, banks, and wastes ; common. 

Lotus mayor, Scop. Abundant at Ennis, Lough Senan, and by the 
Shannon above and below Kilrush. 

Anthyllus vulneraria, Linn. Sixmilebridge, Carrigaholt, Foynes ; 
frequent on limestone. 

Vicia horsuta, Koch. Limestone rocks at Askeaton, and occasionally 
to Foynes. . 

V. sylvatica, Linn. Plentiful in Ringmoylan Wood. 

V. cracca, Linn. Frequent on hedge banks. 

V. sepium, Linn. Roadsides and banks; common. 

Lathyrus pratensis, Linn. Kilrush and Carrigaholt ; frequent. 

L. macrorrhizus, Wimm. Rinekirk, Foynes. 


ROSACEAK. 


Prunus communis, Linn. Hedges and thickets. 

Spirea ulmarva, Linn. Pastures and waysides; common. 

Agrimonia eupatoria, Linn. Sixmilebridge, Kilrush, Askeaton, Foynes, 
Tarbert, Listowel. 

Alchemilla vulgaris, Linn. Apparently not common. 

Potentilla anserina, Linn. Roadsides and waste ground; common. 

P. reptans, Linn. Ennis, Kilrush, Patrick’s Well, Foynes; frequent. 

P. tormentilla, Nes]. Common. 

P. fragariastrum, Khr. Dry banks; frequent. 

| Rubus rhamnifolius, W. and N. Prof. Babington remarks on the 
specimen sent under this name ‘‘ probably.” | 
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Rubus rusticanus, Merc. (2. discolor Auct. Brit.). Ballycar, Sixmile- 
bridge, Kilrush, Patrick’s Well, Askeaton, Foynes. 

R. leucostachys, Sm. Hedge bank between Kalrush and Moyne Point. 
‘The form found at Malvern, and named by Lees as R. vestitus 
var. argenteus”’ (C. C. B.). 

R. villicaulis, W. and N. MHeathy hillside near Sixmilebridge ; 
plentiful. 

RR. macrophyllus, Wethe. Doonbeg; probably common. 

f. rosaceus, Weihe. By the Shannon, near Rinekirk. 

hk. koehleri, Weihe. Ballycar, and in woods at Foynes; a very prickly 
form. 

R. lejeunit, Weihe. With the preceding species at Foynes. 

R. corylifolius, Sm. Patrick’s Well, and frequent from Askeaton to 
Foynes. . 

Var. B conjungens, Bab. On limestone rocks by the shore at 
Askeaton. 

Rk. altherfolius, Host. Plentiful in a small ravine (Moyarta River) by 
the shore at the north end of Carrigaholt, Co. Clare. More spar- 
ingly on limestone rock, near the shore at Askeaton, Co. Limerick. 


ft. scabrosus, Mill. (R. tuberculatus, Bab. ?). Woods at Foynes. 

h. cesius, Linn., var. 8 intermedius, Bab. In profusion on the sand- 
hills at Ballybunion, and more sparingly on the rocks a little to 
the north. 

Geum urbanum, Linn. Roadsides and banks, Ballycar, Foynes, &c. ; 
not plentiful. 


fosa spinosissima, Linn. Askeaton, and thence to Foynes, occasionally. 

ft. tomentosa, Sm. Doonbeg; not common. 

ft. canina, Linn. Hedge banks and thickets; frequent, but not abun- 
dant. 

ft. arvensis, Huds. Clare Castle, Newmarket, Sixmilebridge, Askeaton, 
Foynes ; frequent. | 

Crategus oxyacantha, Linn. Hedges and copses. 

Pyrus aucuparia, Gaert. Woods at Foynes; not common. 


LYTHRACEA. 


Lythrum salicaria, Linn. Ennis, Kilrush, Patrick’s Well, Foynes, 
Glin; frequent. 

Peplis portula, Linn. Marshes at Tullagher, and on Seattery Island; 
not common. 
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ONAGRACEA. 


Epitobium hirsutum, Linn. Ennis, Doonbeg, Patrick’s Well, Foynes, 
Ballybunion ; frequent. 

LE. parvifiorum, Schreb. Ennis, Doonbeg, Ballybunion ; common. 

EL. montanum, Linn. Sixmilebridge, Doonbeg, Foynes; common. 

Lf. obscurum, Schreb. Doonbeg, Kilrush, Ballybunion ; common. 

Hf. palustre, Linn. Ballycar, Lough Senan; local. 

Circea lutetiana, Linn. Woods and thickets; common. 


HALORAGACEAS, 


Myriophylium alterniflorum, D. C. Lough Senan; not common. 
Lippuris vulgaris, Linn. Doonbeg, Lough Senan, Tullagher, Askeaton 
to Foynes; frequent. 


CRASSULACE A. 


Sedum aere, Linn. Ennis, Kilrush, Foynes, Ballybunion; abundant. 
S. reflexum, Linn. Walls and roofs at Newmarket; rare. 
Cotyledon umbilicus, Linn. Kilrush; abundant at Foynes. 


SAXIFRAGACE A. 


Saxifraga tridactylites, Linn. Walls of old church on Scattery Island, 
common on the limestone at Askeaton and Foynes, walls at 
Listowel. 

Chrysoplenium oppositifolium, Linn. By rocky streams. 

Parnassia palustris, Linn. Bogs at Ballycar. 


UMBELLIFER&. 


Hydrocotyle vulgaris, Linn. Marshes and bogs; common. 

Sanicula europea, Linn. Woods, Foynes, &c. 

Eryngium maritimum, Linn. Sands at Doonbeg, and on north side of 

Tralee Bay. — 

Apium graveolans, Linn. In profusion about Ballybunion; common 
_by the Shannon estuary, reaching to four miles inland at Patrick’s 
Well. 

A. nodiflorum, Linn. Frequent; common from Askeaton to Foynes. 

A. inundatum, Reich. Monmor bog, Tullagher ; common. 

Aigopodium podagraria, Linn. Plentiful at Ennis. 

Bunwwn flecuosum, With. Kilrush, Foynes; not common. 
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Pimpinella magna, Linn. Roadsides and ditch-banks near Rinekirk, 
and about Foynes. 

P. saxifraga, Linn. Abundant at Askeaton and Foynes. 

Sium erectum, Huds. (S. angustefolium, Linn.). By the Fergus at 
Ennis, and abundant in a ditch at Doonbeg. 

Ginanthe lachenalii, Gmel. Abundant in salt marshes at Foynes and 
Ballybunion. 3 

@. crocata, Linn. Ennis, Kilrush, Foynes, Ballybunion. 

@. phellandrium, Lamk. Abundant by the Fergus at Ennis, Foynes 
to Glin, occasionally. 

Feniculum officinale, Linn. Railway bank in slob-land near Foynes. 

Crithnum maritimum, Linn. Sparingly on rocks by the Shannon above 
Kilrush. 

Angelica sylvestris, Linn. Common at Ennis, and frequent on rocks at 
Ballybunion. 

Pastinaca satiwa, Linn. Sparingly amongst potatoes at Foynes; a 
casual. 

Heracleum sphondylium, Linn. Frequent in waste places. 

Daucus carota, Linn. Fields and banks, in profusion. 

Torilis anthriscus, Huds. Roadsides and banks; common. 

T. nodosa, Huds. Sixmilebridge, Ballingrane, Ardfert. 

Scandix pecten-venerts, Linn. Borders of cultivated fields at Kilrush 
and Askeaton, but not common. 


Cherophyllum sylvestre, Linn. Ennis, and Foynes to Glin, but not 


abundant. 

Conium maculatum, Linn. Clare Castle, Monmor bog, Ballybunion ; 
abundant in places. 

Smyrnium olusatrum, Linn. Quay at Clare Castle, abundant on Scattery 
Island, and about Foynes, occasionally. 


HEDERACEA. 


Hedera helix, Linn. Common. 


CAPRIFOLIACEA. 


Sambucus ebulus, Linn. In plenty on roadside a little west of Ard- 
sollus Station, also near Rinekirk and Patrick’s Well, and abun- 
dant on waste ground at Askeaton. 

S. negra, Linn. Frequent throughout the district. 

Lonscera periclymenum, Linn. Hedges; common. 
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RUBIACE. 


Sherardia arvensis, Linn. Borders of sandy fields, Sixmilebridge, 
Patrick’s Well, Foynes, Ardfert. 

Asperula cynanchica, Linn. Sandy shores at Doonbeg and Foynes, 
and abundant on Sandhills at Beal Point, Ballybunion, and 

. Tralee Bay. 

A. odorata, Linn. Sixmilebridge, &c.; not common. 

Rubia peregrina, Linn. Wood at Ringmoylan, rocks at Askeaton, 
limestone quarry at Foynes. 

Galium verum, Linn. Common throughout the district. 

G. saxatile, Linn. Kilrush, &c.; frequent. 

G. aparine, Linn. Frequent. 


DIPSACACE AL. 


Dipsacus sylvestris, Huds. Doonbeg, sparingly, plentiful by the 
Shannon above and below Kilrush, in several places on the coast 
near Foynes. 

Scabiosa succisa, Linn. Foynes, Ballybunion, &c.; frequent. 

S. (nautia) arvensis, Linn. Railway banks in several places near 
Adare and Askeaton. 


COMPOSITA. 


EHupatorium cannabinum, Linn. Abundant at Ballycar, occasionally 
about Foynes, Beal Point, and Ballybunion. 

Petasites vulgaris, Linn. By streams; common. 

P. fragrans, Presl. Naturalized in wood at Foynes. | 

Tussilago farfara, Linn. Damp soil; common. 

Aster tripoleum, Linn. Muddy shores and maritime rocks; frequent. 

Bellis perennis, Linn. Common. 

Solidago virgaurea, Linn. Doonbeg, and plentiful on limestone rocks 
at Foynes. 

Inula helenium, Linn. Plentiful in two places by the shore at Beal 
Point. 

Pulicaria dysentertca, Linn. Kilrush, Foynes, Glin, Ballybunion ; 

frequent. 

Gnaphalium uliginosum, Linn. Lough Senan; seems not common. 

Antennaria dioica, Linn. Dry pastures at Foynes. 

Achillea ptarmica, Linn. Kilrush, Ballybunion ; frequent. 

A. millefolium, Linn. Roadsides and waste ground ; common. 
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Matricaria ‘nodora, Linn. Waste ground; common. 

M. chamomilla, Linn. Plentiful at Ballybunion and Beal Castle. 

Chrysanthemum leucanthemum, Linn. Common. 

C. segetum, Linn. Cultivated fields; frequent. 

Artemisia vulgaris, Linn. Dry banks; frequent. 

A. maritima, Linn. Abundant on muddy flats by the shore above 
Foynes. 

Senecio vulgaris, Linn. Common. 

S. sylvaticus, Linn. Waste ground at Askeaton, and from Foynes to 
Glin ; not common. 

S. jacobea, Linn. Common. 

S. aquaticus, Huds. Wet places; common. 

Bidens tripartita, Linn. Ballycar, Lough Senan, also near Doonbeg, 
and Beal point; frequent in bog drains. 

BL. cernua, Linn. Lough Senan; less common. 

Carlina vulgaris, Linn. Sixmilebridge; not common. 

Arctium minus, Schk. Clare Castle, Ballycar, Beal Castle; general, 
sometimes abundant. 

Centaurea nigra, Linn. Common. 

C. scabiosa, Linn. Railway banks Adare to Ballygrane, and near 
Askeaton ; rare. 

Carduus lanceolatus, Linn. Common. 

C. arvensis, Linn. Common. 

C. palustris, Linn. Common. 

C. pratensis, Huds. Bogs at Tullagher, and between Askeaton and 
Foynes. 

Silybum marvanum (Linn). Waste ground at Askeaton, and on the 
shore at Beal Point. 

Lapsana communis, Linn. Clare Castle, &c. 

Hypocheris radicata, Linn. Waste ground and banks ; common. 

Leontodon hirtus, Linn. (Thrineia, D.C.). Dry pastures at Foynes, 
and abundant on the sandhills at Ballybunion. 

L. autumnalis, Linn. Damp pastures; common, 

L. taraxacum, Linn. Common. 

Sonchus oleraceus, Linn. Kilrush, &c.; common. 

S. asper, Hoffm. Frequent ; abundant at Ennis. 

S. arvensis, Linn. Cultivated fields; common. 

Crepis virens, Linn. Ballybunion, &c.; common. 

HMieracium pilosella, Linn. Dry banks; frequent. 
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CAMPANULACAE. 


Jasione montana, Linn. Abundant on rocks at Ballybunion. 


Campanula rotundifolia, Linn. Hills near Sixmilebridge; appa- 
rently not common. 


ERICACEA. 


Calluna vulgaris (Linn.). Heaths, Ballycar, &c.; frequent. 

Erica tetralix, Linn. Ballycar; frequent on bogs. 

FE. cinerea, Linn. Kilrush, &c.; frequent. 

Vacconmum myrtillus, Linn. Sixmilebridge and Foynes; not abundant. 
V. oxycoccos, Linn. Plentiful on parts of Monmor bog. 


AQUIFOLIACEA. 


Llex aquifolium, Linn. Sixmilebridge; not common. 


OLEACEA. 


LIigustrum vulgare, Linn. By the Fergus at Ennis, Askeaton to Foynes, 
and often seen in hedges. 


GENTIANACEA, 


Chlora perfoliata, Linn. Near Askeaton in plenty, also near Bally- 
bunion. 

Erythrea pulchella (Swartz). Abundant on the sandhills at Bally- 
bunion, occurs also at Beal Point, and north side of Tralee Bay. 

Hi. centaureum (Curtis). Ballycar, Sixmilebridge, Foynes, Glin; fre- 
quent. 

Gentiana campestris, Linn. Rocks at Ballybunion, and near Ballin- 
garry, north-west of Kerry Head. 


CONVOLVULACEA. 


Convolvulus seprum, Linn. Ennis, Kilrush, Foynes, Askeaton, Bally- 
bunion. 


C. soldanella, Linn. ‘In great abundance on sandhills at north side of 
Tralee Bay. 
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BORAGINACEA. 


Symphytum officinale, Linn. By the Fergus at Ennis, Foynes to Glin, 
and abundant at Beal Point. 

Myosotis palustris, With. Ennis, Ballycar, Curragh Chace. 

WM. cespitosa, Schultz. Lough Senan; less common than the pre- 
ceding. } 

M. arvensis, Hoftm. Ballycar, Listowel; frequent. 

M. versicolor, Reich. Sixmilebridge; not very common. 


SOLANACEZ. 


Solanum duleamara, Linn. (var. marinum, Bab.). Sparingly on gravelly 
shore at upper side of Kilrush. 


OROBANCHACE AL. 


Orobanche hedere, Duby. Sparingly, on ivy, a little south-east of 
Foynes, and again near Askeaton. 


SCROPHULARIACEA. 


Verbascum thapsus, Linn. Sparingly at Pallaskenry, Askeaton, and 
quarry at Foynes. 

Linaria vulgaris, Mill. By the railway line at Adare. 

Scrophularia nodosa, Linn. Ballycar, Kilrush, Askeaton, Foynes; 
frequent. 

S. aquatica, Linn. Abundant by the Fergus at Ennis, and several 
places between Kilrush and Carrigaholt ; also Foynes, Beal Castle, 
and Ballybunion ; more common than the preceding. 

Melampyrum pratense. Linn. Monmor bog; also near Kilrush, and 
abundant in wood at Ringmoylan. 

Mimulus luteus, Linn. This introduced plant is abundant by the 
Fergus at Ennis. 

Pedicularis palustris, Linn. Marsh at Ballycar. 

Rhinanthus crista-galli, Linn. Common. 

Bartsia odontites, Huds. Damp waste ground; common. 

Euphrasia officinalis, Linn. Kilrush, and abundant on the sandhills 
at Ballybunion and Beal Point. 

Veronica scutellata, Linn. Monmor bog, Tullagher Lake. 

V. anagallis, Linn. Abundant at Ennis. 

V. beccabunga, Linn. Kilrush, &e. 

V. chamedrys, Linn. Common. 
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V. montana, Linn. Ballycar; not common. 

V. officinalis, Linn. Quarry at Kilrush; not abundant. 

V. serpyllifolia, Linn. Frequent. 

V. arvensis, Linn. Fields about Foynes. 

V. agrestis, Linn. Ballybunion, &c. 

V. polita, Fries. Fields at Foynes. 

V. buxbaumi, Ten. Clare Castle, Kilrush, Foynes to Glin, Bally- 
bunion ; frequent. 


LABIATA. 


Mentha aquatica, Linn. Ennis, Ballycar, Ballybunion. 

I, sativa, Linn. Ballybunion. 

Lycopus europeus, Linn. Wet places; common in the district. 
Origanum vulgare, Linn. Abundant on a roadside near Patrick’s Well. 
Thymus serpyllum, Linn. Ballycar, Kilrush, &c. 

Scutellaria galericulata, Linn. Wood at Ballycar ; rare. 

Brunella vulgaris, Linn. Common, but not abundant. 

Nepeta glechoma, Linn. Sixmilebridge, Askeaton, Foynes. 

Lamium purpureum, Linn. Cultivated fields; common. 

Galeopsis tetrahit, Linn. Sixmilebridge ; frequent. 

Stachys sylvatica, Linn. Sixmilebridge and Scattery Island. 

S. palustris, Linn. Sixmilebridge ; frequent. 

S. arvensis, Linn. Roadside from Newmarket to Sixmilebridge; rare. 
Teucrium scorodoma, Linn. Quarry at Foynes; not abundant. 


VERBENACEA. 


Verbena officinalis, Linn. Plentiful on waste ground at Askeaton, 
roadside at Ardfert; rare. 


LENTIBULARIACE. 


Utricularia minor, Linn. Ballycar, Tullagher Lake, abundant on 
Monmor bog. 


PRIMULACEAK. 


Primula vulgaris, Linn. Common. 

Glaux maritima, Linn. Abundant in many places. 

Anagallis arvensis, Linn. Common on hght soil. 

A. tenella, Linn. Common in boggy places. 

Samolus valerandi, Linn. Occasionally by Shannon, at the upper end 


of the estuary; bogs at Ballycar and Carrigaholt; frequent at 
Foynes. 
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PLUMBAGINACEA. 


Statice bahusiensis, Fries. Ringmoylan, and mud-flats above Foynes ; 
rare. ‘ 
Armeria maritima, Willd. Kalrush, Ballybunion ; frequent. 


PLANTAGINACEA. 


Plantago coronopus, Linn. Rocky shores, Foynes, Ballybunion. 

P. maritima, Linn. Common by the Shannon. 

P. lanceolata, Linn. Common. 

P. mgyor, Linn. Common. 

Littorella lacustris, Linn. Shores of Lough Fin, east of Newmarket. 


CHENOPODIACE. 


Sueda maritima, Linn. Doonbeg, Scattery Island. 
Salsola kali, Linn. Shore at Beal Point; rare. 
Chenopodium album, Linn. Common. 

Beta maritima, Linn. Foynes; not common. 
Salicornia herbacea, Linn. Foynes; not abundant. 
Atriplex littoralis, Linn. Scattery Island; rare. 

A. angustifolia, Wahl. Kilrush, &c. 

A. hastata, Linn. Common on shores of the Shannon. 
A. babingtonn, Woods. Clare Castle. 


“POLYGONACE AS. 


Rumex conglomeratus, Murr. Ennis, Foynes, Kilrush; frequent. 
R. sanguineus, Linn. (var. viridis, Sibth.). Ennis. 

Rk. obtusifolius, Linn. Common. 

R. crispus, Linn. Waste ground. 

R. acetosa, Linn. Frequent. 

ft. acetosella, Linn. Stony pastures. 

Polygonum amphibium, Linn. Doonbeg, Foynes; frequent. 
P. persicaria, Linn. Common. 

P. hydropiper, Linn. Common in wet places. 

P. aviculare, Linn. Waste ground and roadsides ; common. 
P. convolvulus, Linn. Foynes, Glin. 


EMPETRACEA. 


Empetrum nigrum, Linn, Ballycar, and heaths south-west of Bally- 
bunion ; rare. 
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EKUPHORBIACE. 


Euphorbia helioscopra, Linn. Cultivated fields; common. 

E. poralias, Linn. Abundant on sandhills at north side of Tralee 
Bay. 

E. portlandica, Linn. Sparingly on sandhills at Ballybunion. 

L;. peplus, Linn. Common in fields. 


CALLITRICHACEA. 


Callhitriche verna, Linn. Lough Senan, Beal Castle; common. 
C. hamulata, Kutz. Ditch at Rinekirk ; perhaps frequent. 


URTICACEA. 


Parvetarva officinalis, Linn. Old walls; frequent. 

Urtica urens, Linn. Common at Ennis, abundant from Askeaton to 
Foynes. | 

U. dioica, Linn. Common. 

Humulus lupulus, Linn. Hedge bank close to Ballycar railway 
station ; an escape. 


AMENTIFERA. 


Saliz alba, Linn. Sixmilebridge, and frequent. 

S. vinunahs, Linn. Ballycar, Sixmilebridge. 

S. cinerea, Linn. Common. 

S. aurita, Linn. Common. 

S. caprea, Linn. Less common. 

S. repens, Linn. Boggy heaths, and in sandhills; common. 

Myrica gale, Linn. Doonbeg and Tullagher; not common. 

Alnus glutinosa, Gaert. Damp thickets. 

Quercus robur, Linn. Dwarf and stunted in old natural wood on the 
shore at Ringmoylan. 

Corylus avellana, Linn. Thickets. 


HYDROCHARIDACEA. 


Hydrocharis morsus-rane, Linn. Abundant, and flowering in drains 
by the Fergus at Ennis. 


ORCHIDACEA. 


Orchis mascula, Linn. Frequent. 
O. maculata, Linn. Abundant. 
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O. pyramidalis, Linn. Sixmilebridge, roadside west of Limerick, 
Patrick’s Well, Ringmoylan, Askeaton, Foynes; plentiful. 

Gymnadenia conopsea, R. Br. Heaths at Ballycar, Patrick’s Well, 
frequent from Askeaton to Foynes. < 

Habenaria viridis, R. Br. Foynes; not common 

Hf. bifolha, R. Br. Plentiful on Monmor bog. , 

Listera ovata, R. Br. Curragh Chace, east of Askeaton ; also in wood 
at Foynes. 

Epipactis latifolia, All. Woods at Foynes; not common. 


IRIDACEA. 


Tris pseud-acorus, Linn. Common. 
I. fetidissima, Linn. Margin of Ballycar Lake, near Ennis; possibly 
introduced, but has the aspect of a native. 


ALISMACEA:. 


Alisma plantago, Linn. Ennis; common. 

A. ranunculoides, Linn. Marshes, and in shallow water; common. 
Triglochin maritimum, Linn. Abundant at Ballybunion. 

T. palustre, Linn. Frequent. 


LILIACEA. 


Endymion nutans, Dum. Woods. 


MELANTHACEA. 


Narthecium ossifragum, Huds. Peat bogs; abundant from Kilrush to 
Kilkee. 


JUNCACE A. 


Juncus maritimus, Sm. Frequent by the Shannon. 

J. effusus, Linn. Common. 

J. conglomeratus, Linn. Common. 

J. glaucus, Sibth. Lough Senan, and abundant at Beal Castle. 
J. obtusifiorus, Khr. Marsh by the railway line above Foynes. 
J. acutiflorus, Khr. Common. 

J. lamprocarpus, Ehr. Abundant at upper end of the estuary. 
J. supinus, Moench. Lough Senan; not common. 

J. squarrosus, Linn. Heath at Ballycar. 

J. gerard, Lois. Muddy flats at north side of Tralee Bay. 

J. bufonius, Linn. Lough Senan. 

Luzula multifora, Le}. Moors and bogs. 
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TYPHACEA. 


Typha tatofoa, Linn. Ennis, Lough Senan, Tullagher, Doonbeg ; 
frequent in Clare. 

Sparganium ramosum, Huds. Common. 

S. minimum, Fries. Frequent in bogs about Ennis, abundant in 


Lough Senan and Tullagher Lake; also Blue Lough and Curragh 
Chace. 


ARACEAL. 


Arum maculatum, Linn. Sixmilebridge; common. 


LEMNACEA. 


Lemna trisulca, Linn. Abundant about Ennis. 
L. minor, Linn. Common. 


POTAMOGETONACE. 


Potamogeton natans, Linn. Ponds and lakes ; frequent. 
P. polygonifolius, Pourr. Kilrush, Tullagher Lake, Carrigaholt ; 
frequent. 
P. rufescens, Schrad. St. Senan’s Lough; not common. 
P. zz, Roth. Lough Senan. 
P. perfoliatus, Linn. Abundant in the Fergus at Ennis, and in Lough 
Senan. 
| #P. fries, Rupr. (P. mucronatus, Schrad.) Pond near Foynes. 
_ P. pusitlus, Linn. Ponds and lakes; frequent. 
_ P. pectinatus, Linn. River Fergus at Ennis, also at Ballybunion. 
| P. densus, Linn. In great abundance in the alluvial flat by the Mague 
| from Ferry Bridge to Rinekirk. 


| tuppia rostellata, Koch. Brackish ditches, Kilrush, Foynes, Bally- 
| bunion. 


Zannichellia palustris, Linn. Rinekirk. 


| NAIDACEZ. 
| Zostera marina, Linn. Scattery Island, and frequent. 


7 
" 
p| 


} CYPERACEA. 

 Schenus nigricans, Linn. Ballycar, and abundant from Askeaton to 
| Foynes. 

| Cladium mariscus, R. Br. Marshes at Blue Lough, south of Pallas- 
kenry. 


| Z2Dz2 
| 
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Rhynchospora alba, Vahl. Abundant on bogs from Kilrush to Kilkee. 

Eleocharis palustris, R. Br. Common. 

E. multicaulis, Sm. Monmor bog. 

Scirpus maritimus, Linn. Frequent, and often very luxuriant by the 
Shannon. 

S. lacustris, Linn. Abundant in the lakes of Co. Clare. 

S. tabernamontant, Gm. Rinekirk, Blue Lough, Askeaton; plentiful 
in one spot at Ballybunion, and abundant in a ditch at Beal 
Castle. 

S. cespitosus, Linn. Moors. 

S. fluitans, Linn. Pond by the Shannon above Kilrush. 

S. sav, S. and M. JDoonbeg, and by the shore at Foynes; not 
common. : 

Eriophorum polystachion, Linn. Common on bogs. 

Carex pulicaris, Linn. Askeaton ; not common. 

C. disticha, Huds. Ennis, Foynes. 

C. arenaria, Linn. Abundant on sandy shores at Doonbeg, Beal Point, 
Ballybunion, and Tralee Bay. 


C. vulpina, Linn. Ennis, Doonbeg, Rinekirk, Beal Point, Ballybunion. 

C. paniculata, Linn, Curragh Chace; not common. 

C. remota, Linn. Wood at Beal Castle. 

C. echinata, Good. Ballycar; frequent. 

C. leporina, Linn. Kilrush ; apparently not common. 

C. stricta, Good. Woods of Curragh Chace ; rare. 

C. goodenovit, Gay. Common. i 

C. limosa, Linn. Bog drains at Ballycar; rare. 

C. precoz, Jacq. Ballycar; not common. 

C. glauca, Linn. Common. 

C. flava, Linn. Common. 

C. extensa, Good. Salt marsh at Foynes, and abundant in mud flats 
at Ballybunion. 

C. hornschuchiana, Hoppe. Heaths; not common. 

C. distans, Linn. Carrigaholt, Foynes, Ballybunion ; plentiful on 
muddy shores. 

C. binervis, Sm. Heaths; not common. | 

C’. sylatica, Huds. Woods; common in the district. 

C. pseudo-cyperus, Linn. Abundant in bog drains at Ballycar. 

C. urta, Linn. Ballycar, Kilrush; not common. 

C. rostrata, Stokes. Common. 

C. vesicaria, Linn. MRinekirk; not very common. 

C. riparia, Curt. Ennis, Ballyear, Rinekirk ; frequent. 


aa ee eee 7. > a 
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GRAMINEA. 


Phalaris arundinacea, Linn. Ennis; not very common. 
Anthoxanthum odoratum, Linn. Pastures; common. 
Phieum arenarium, Linn. Sandhills at north side of Tralee Bay. 
P. pratense, Linn. Common. . 
Phragmites communis, Trin. Frequent throughout the district. 
Psamma arenaria, R.and 8. Askeaton to Foynes; abundant at Tralee 
Bay. 
Agrostis vulgaris, With. Common. 
A. alba, Linn. Lough Senan, Kilrush, Foynes, Listowel. 
Holcus lanatus, Linn. Roadsides and wastes ; common. 
H, mollis, Linn. Boggy ground, Kilrush. 
Aira cespitosa, Linn. Ballycar, Foynes ; frequent. 
A. caryophyllea, Linn. Kilrush. 
Arrhenatherum elatius, M. and K. Roadsides and banks ; common. 
Trioda decumbens, Beauv. Bogs below Kilrush, limestone pastures at 
Foynes, rocks at Ballybunion. 
Mehica uniflora, Retz. Woods at Foynes; not common. 
Molinia cerulea, Moench. Abundant at Ballycar, moors at Tullagher, 
rocks at Askeaton ; frequent. 
Poa annua, Linn. Common. 
P. trivialis, Linn. Common. 
Glyceria flutans, R. Br. Ditches about Ennis. 
Sclerochloa maritima, Lindl. Kilrush, Beal Point, Ballybunion. 
S. rigida, Link. Wall at Kilrush, abundant at Askeaton, frequent at 
Foynes. 
Briza media, Linn. Common in bogs and wet pastures. 
Cynosurus cristatus, Linn. Common. 
Dactylus glomeratus, Linn. Frequent. 
Festuca ovina, Linn. Beal Point and Ballybunion. 
_ £. rubra, Linn. Common through the district. 
_ £. pratensis, Huds. Rinekirk to Foynes, occasionally in damp fields. 
fF’, gigantea, Vill. In woods, Curragh Chace, Foynes, &c. 
_ Bromus asper, Murr. Wood at Foynes. 
_ B. racemosus, Linn, Damp pastures, Kilrush, Foynes. 
_ £B. mollis, Linn. Roadsides and waste ground ; frequent. 
Brachypodium sylvaticum (Huds.). Common and abundant. 
Triticum caninum, Linn. Stony and gravelly shores on both sides of 
the Shannon ; frequent. 
T. repens, Linn. Waste ground and borders of fields ; frequent. 
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T. junceum, Linn. Sandy shores, Doonbeg, Beal Point, abundant at 
Tralee Bay. 

Hordeum pratense, Huds. Abundant in a salt marsh at Ringmoylan. 

Lepturus filiformis, Trin. Abundant in wet, sandy flats at Bally- 
bunion, and north side of Tralee Bay. 

Lolium perenne, Linn. Common. 

L. ttalicum, Braun. Kilrush, and Foynes to Askeaton. 


EQUISETACE A. 


Equisetum arvenis, Linn. Common. 
EE. maximum, Lamk. Common. 

E.. limosum, Linn. Common. 

L. palustre, Linn. Common. 


FILICES. 


Polypodium vulgare, Linn. Banks and walls; not abundant. 

Lastrea filiz-mas, Presl. Ballycar, &e. 

L. ditatata, Willd. Foynes. 

Polystichum aculeatum, Roth. Roadsides, Foynes ; not common. 

Athyrium filic-femina, Roth. Kilrush. 

Asplenium adiantum nigrum, Linn. Kilrush, Askeaton, Foynes; fre- 
quent, sometimes abundant. 

A. trichomanes, Linn. By the Fergus at Ennis, also Sixmilebridge, 
Kilrush, Askeaton, Foynes; frequent. | 

A. marinum, Linn. Rocks above Kilrush ; rare and stunted. 

A. ruta-muraria, Linn. Abundant at Ennis, Kilrush, Askeaton, 
Foynes, Beal Castle. 

Scolopendrium vulgare, Sym. Ballycar, &c.; not abundant. 

Ceterach officinarum, Willd. Common on walls; very abundant, and 
luxuriant at Foynes. 

Blechnum spicant, Roth. Kilrush; not abundant. 

Pteris aquilina, Linn. Common. 

Osmunda regalis, Linn. Bogs at Ballycar, and plentiful in bogs from 
Kilrush to Kilkee. 


CHARACEA. 


Chara fragilis, Desv. Ponds and bog drains near Ennis; plentiful. 

C. lispida, Linn. Bog drains near Newmarket, Curragh Chace, 
Askeaton, Foynes; frequent. 

C. vulgaris, Linn. By the Shannon, at Rinekirk. 

Nitella opaca, Ag. Blue Lough, south of Pallaskenry. 


— 


~ 
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MUSCI. 


Catharinea undulata, Linn. Damp, shady banks. 

Politrichum commune, Linn. Bogs; common. 

Fissidens bryoides, Linn. Damp banks. 

fF’, advantoides, Linn. Wood at Foynes. 

Campylopus brevipilus, Br. et Schimp. Foynes; very fine, but barren. 

Dicranum scoparium, Linn. Woods and shady places ; common. 

Ceratodon purpureus, Linn. Common. 

Pottia truncatula, Linn. Fields and damp banks. 

Tortula muralis, Linn. Common. 

5 sa var. 8B rupestre, Schultz. Walls and limestone rocks ; 

frequent. | 

T. papillosa, Wilson. On trees near Ennis; rare and barren. 

T. levipila, Brid. Limestone rocks; frequent. 

T. ruralis, Linn. Roofs and dry banks. 

Molla viridula, Linn. Common. 

MM. crispula, Lindb. (var. elata, Schimp.). Abundant on limestone rocks 
near Foynes. 

M. littoralis, Mitten. Limestone rocks near Foynes. 

M. brachydontia, Lindb. (Zrichostomum mutabile, Bruch.). Limestone 
rocks; not rare. 

M. tortuosa, Linn. Frequent, but barren on limestone rocks and walls. 

Barbula rubella (Hoff.). Quarries and waste ground; frequent. 

B. brevifolia, Dicks. (Zrichostomum tophaceum, Brid.). Limestone 

rocks, Ennis, Foynes; frequent. 

. rigidula, Hedw. Limestone rocks at Foynes. 

. cylindrica, Tayl. ( Lortula insulana, De Not.). Limestone at Foynes. 

. revoluta, Schrad. Walls; frequent. 

. convoluta, Huds. Limestone, by the Shannon at Foynes. 

. unguiculata, Huds. Damp banks; frequent. 

Cinclidotus riparius. Ou stones, by margin of the River Fergus at Ennis. 

Leersia contorta, Wulf. (£. streptocarpa, Hedw.). Walls near Foynes. 

Grimmia maritima, Turner. Maritime rocks. 

G. pulvinata, Linn. Ballycar, and elsewhere; frequent. 

Glyphomitrium polyphyllum, Dicks. Common. 

Anectangium mougeotti (Zygodon, B.& S.). Limestone rocks, Foynes ; 
not rare. 

— Zygodon viridissimus, Dicks. On trees, Ennis, Pallaskenry, Foynes ; 
frequent and fertile. 

Orthotrichum affine, Schrad. Trees, Ennis, &c. 


Basa 
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O. diaphanum, Schrad. On trees by the Fergus at Ennis. 

O. cupulatum, Hoff. (var. nudum, Dicks.). On stones in streams at 
Ennis and Foynes. 

O. tenellum, Bruch. Wood at Curragh Chace. 
O. pulchellum, Smith. On trees, and more rarely on stones; not 
common. | 
Weissia bruchi, Lindb. (Ulota, Brid.). Trees at Rinekirk ; and 
frequent. 

W. phyllantha, Brid. Trees and stones; common, but barren. 

Funaria hygrometrica, Linn. Common. 

Pohlia nutans, Schreb. (Webera, Hedw.). Bogs; not rare. 

P. carnea, Linn. Sides of streamlets; not uncommon. 

Bryum inclinatum, Swartz. Damp banks; rare. 

B. cespiticium, Linn. Walls and banks; common. | 

B. argenteum, Linn. Common. 

B. bicolor, Dicks. (B. atropurpureum, W. and M.). Waste heaps; 
frequent. 

B. torquescens, Br. et Sch. Plentiful on walls near Foynes. 

B. murale, Wilson. Walls near Foynes. 

B. capilare, Linn. Common. | 

Breutelia chrysocoma, Dicks. (B. arcuata, Hedw.). Heaths. 

Mnium punctatum, Schreb. Wet, rocky places; frequent. 

Thudium tamarisconum, Neck. Woods and damp banks; frequent. 

Anomodon viticulosus, Linn. Walls and limestone rocks, Ballycar, 
Pallaskenry, &c. 

Hypnum filicnum, Linn. Wet places; frequent. 

Hf. serpens, Linn. Damp, shady ground, and tree trunks; common. 

H. stellatum, Schreb. Frequent; fine, but barren at Foynes. 

HT. glaucum, Lamk. (H. commutatum, Hedw.). Wet rocks, Foynes. 

H. scorpioides, Linn. Foynes; barren. 

HH. purum, Linn. Foynes; frequent. 

Hf. striatum, Schreb. Woods, Kilrush, Foynes. 

H. swartzw, Turner. Wood at Foynes. 

HT. rusciforme, Necker. In streams. 

HT, tenellum, Dicks. Limestone rocks at Askeaton. 

HH. velutinum, Linn. Rocks and stones; frequent. 

Hf. pseudo-plumosum, Brid. (HZ. plumosum, auct. Brit.). Frequent. 

H. viride Lamk. (H. populeum, Hedw.). Foynes. 

LT. lutescens, Huds. Limestone rocks at Askeaton. 

Hf. sericeum, Linn. (Leskea, Hedw.). Askeaton. 

Hf. vwiparum, Neck. (Iso. myurum, Poll.). Foynes. 
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HI, brevirostrum, Ehr. Woods at Foynes. 
HI. triquetrum, Linn. Woods at Foynes. 
HT. squarrosum, Linn. Foynes; common. 
H. molluscum, Hedw. Limestone rocks; frequent. 


as a var. 6 gracile, Boulay. Limestone rocks by the Shannon. 


HT, cupressiforme, Linn. Common. 


HT. resupinatum, Wils. Stones and rocks; frequent. 

H. unduiatum, Linn. Woods at Foynes. 

FT. cuspidatum, Linn. Common. 

Parotrichum alopecurum, Linn. Foynes; frequent. 

Homalia trichomanordes, Schreb. Rocks and banks; frequent. 

Neckera complanata, Linn. On trees at Foynes. 

Fontinalis antupyretica, Linn. In the Fergus, at Ennis. 

Cryphea arborea, Huds. On trees by the river at Ennis; also Six- 
milebridge, Rinekirk, and Foynes. 

Sphagnum medium, Limpr. Hills near Sixmilebridge. 

S. acutifolium, Ehr. Kilrush, Foynes; common. 

a < var. rubellum, Wilson, Sixmilebridge. 

S. cuspidatum, Ehr. Sixmilebridge, Foynes. 


HEPATIC. 


Frullania dilatata, Linn. Trees and rocks; frequent. 
Leeunea hamatifolia, Hook. Rocks near Ballybunion. 
L. serpyllifolia, Dicks. Common. 

Radula complanata, Linn. Common on trees. 

Porella platyphylla, Linn. Common. 

Leprdozia reptans, Linn. Shady banks. 

Diplophytlum albicans, Linn, Common. 

Lophocolea bidentata, Linn. Foynes; frequent. 
Plagiochila asplenoides, Linn. Shady banks. 

P. spinulosa. Dicks. Frequent. 

Nardia scalaris, Schrad. Moist banks; common. 
Pellia epiphylla, Linn. Very common. 

Metzgeria furcata, Linn. Trees and rocks; common. 
Marchantia polymorpha, Linn. Common. 


bo. | 


XXXII. 


REPORT ON THE ACTINIA DREDGED OFF THE SOUTH- 
WEST COAST OF IRELAND IN MAY, 1888. By Prorsssor 
A. C. HADDON. 


[Read May 13, 1889. | 


Ereut species of Actinis from three stations were entrusted to me for 
identification by the Dredging Committee, which was appointed to 
investigate the marine fauna inhabiting the deep water off the south- 
west coast of Ireland during the present year (1888). 


(a) 8S. W. Ireland, in 345 fathoms. 


Actinange sp., four specimens ; Chitonactis sp., numerous specimens. 

Actinange sp. 

Body wall, with small pointed tubercles, irregularly scattered, 
dying away below so that the expanded base is smooth; pedal disc 
bulbous, enclosing a ball of mud. One specimen, of apparently the 
same species, adherent to a gastropod shell, untenanted by a hermit 
crab. Friable cuticle present on middle portion of body. Coronal 
tubercles fairly prominent; capitulum smooth. Tentacles short, inner 
cycles with a small basal bulb on the aboral aspect. 

Colour.—In spirit the colour is whitish; cuticle greenish buff, 
cesophagus, disc and base of tentacles madder-brown in some speci- 
mens. 

Dimensions in spirit.— Height, 30 mm.; average diameter of column, 
12mm.; diameter of bulbous base, 25 mm. 

These specimens belong to the genus Actinange of Verrill, as inter- 
preted by myself (‘‘ Revision of the British Actinie,” Part 1., Zrans. 
Royal Dublin Society, 1888). There are several points of difference 
between these forms and those which I have elsewhere identified as 
A. richardi (Mar.). The tubercles are much smaller in size, and are 
pointed, closely resembling those of Chitonactis, as in the latter genus 
the capitulum appears to be smooth. If it had not been for the small 
but distinct basal bulb of the inner cycles of tentacles, I would have 
considered that these specimens belonged to that genus. 

It is possible that after I have been able to examine these speci- 
mens anatomically I may be able to prove that they are a distinct 
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species from A. richardi : such, certainly, is my present opinion, but 
I prefer to leave the matter in abeyance. On the other hand, it may 
be a deeper-water variety of that species, the variation mainly con- 
sisting in a reduction in the size of the tubercles and in the basal 
bulbs of the tentacles. The specimens were preserved in a state of 
expansion. 

? Chitonactis sp. 

Column with numerous, few, or no tubercles; when present these 
are very small, and pointed; cuticle present or rubbed off, in latter 
case still adherent to the tubercles; basal disc greatly expanded. 
Column low dome-shaped in contraction or much flattened, coronal 
tubercles small. 

Colour.—Some specimens ‘‘ column white, with a double row of 
sparsely scattered orange tentacles, disc white, mouth and cesophagus 
deep orange’’; other specimens ‘‘ base white, upper part of body flesh 
colour, tentacles sparse, short, marone colour.” In spirit the colour 
is whitish, cuticle greenish or brown; in two specimens there is a 
thick persistent cuticle, which is rubbed away on the upper portion of 
the retracted body, leaving a conspicuous white crown. 

Dimensions in spirit—Expanse of base of largest specimens 
85mm. x 18mm.; height, 7mm. or less. The base is usually irre- 
gularly oval in outline. 

Mr. Kane, who was a member of the Expedition, gave me the 
colour notes which I have quoted above, as his memorandum runs :— 
*‘Log. No. 67, 345 fathoms. Several Actinie on Fusus islandicus, 
tenanted by Paguri; one, however, with living animal.’”’ I assume it 
refers to these specimens. I removed one of the more cuticular speci- 
mens from a living shell of Cassedaria tyrrhena, which was obtained 
at the same time. The Actiniz were attached to several species of 
gastropods. 

A very characteristic feature of this species is its remarkable 
power of producing buds from its greatly expanded pedal disc. In 
one specimen a new polyp is being formed well within the pedal dise, 
later it appears to entirely separate itself from its parent. This bud, 
so far as I can see, arises spontaneously, and not as a constriction of 
the oral disc. 

Prof. Verrill (Am. Jour. Sci. xx11., 1882, pp. 314, 315; Bull. Mus. 
Comp. Zool., 1883, p. 45, pl. vi., figs. 1, 1c, Rep. U.S. Fish. Com. 
for 1883 [1885], p. 534, fig. 177), identifies as Sagartia abyssicola 
(Kor. and Dan.), a form which is found abundantly from 69-640 
fathoms off the N. E. coast of America. His species has many points 
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of resemblance to the above, and possibly also to the form I have 
referred to as Sagartia sp. in my ‘ Revision.” How far these or any 
of them are identical with Koren and Danielssen’s species I am at 
present unprepared to state. 


(3) S. W. Ireland, in 750 fathoms. 


Actinerus sp. 

Column.—Firm, glabrous, apparently perfectly smooth when fully 
extended, in contracted regions with a tendency to become verrucose ; 
no distinct capitulum ; base bulbous, as in the majority of free Actinic 
from deep water ; when expanded, the upper portion of the column is 
much wider than the lower; the body-wall feels thick. Tentacles in 
preserved expanded animal, thick and short, ranged at the margin of 
the oral disc in two or three rows; the mesoglcea of the basal portion 
of the tentacles appears to be much thickened, so that there is in 
contraction a low, circular swollen base surmounted by the longer 
and more delicate distal portion of the tentacle. The tentacular 
crown is retractile, but apparently the circular sphincter muscle is 
feebly developed; when contracted, the uppermost portion of the 
column is somewhat puckered. The oral disc is provided with low 
radiating ridges, corresponding with the tentacles. In one specimen, 
at all events, a single large cesophageal groove is present. 

Colour in preserved specimens opaque white, inner surface of 
cesophagus madder-brown. From a label in the bottle I find that, 
when alive, the tentacles were pale-salmon in colour, and mouth 
burnt-sienna. Mr. Kane’s memorandum says: ‘‘ Upper portion pale- 
rose colour, lower portion white; disc burnt-sienna, deepening to 
brown-madder ; cesophageal grooves deep-salmon colour.” 

Dimensions when alive 4 inches in diameter ‘‘ when expanded ; 
column 38-3 inches high, 2 inches in diameter.’”? When preserved, 
the expanded disc of specimen (a) measures 85mm. x 55 mm.; the 
base 40 mm. x 16mm.; height, 65 mm. Specimen (d) contracted ; 
average diameter, 55 mm.; height, 60 mm. 

This is a fine addition to the Actinie of the Atlantic slope of the 
British Marine Area, the genus being hitherto unrecorded from this 
side of the Atlantic—that is, if I rightly apprehend Prof. Verrill’s 
descriptions and figures of his genus Actinerus. (A. E. Verrill, Am. 
Jour. Sci. xvu., 1879; Actinerus, g. n., p. 474; A. nobilis, n. sp. cf. 
Rep. U. 8S. Fish. Com. for 1883 [1885], p. 534, pl. vi., pp. 28, 23a; 
A. saginatus, n. sp., Am. Jour. Sci. xxi., 1882, p. 315; Bull. Mus. 
Comp. Zool., 1883, p. 58). I prefer to suspend my judgment as to 
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the identity of our specimens with either of the above species; but 
I feel pretty certain as to the genus. There is at present no in- 
formation by means of which the genus can be allocated a definite 
position in the classification of the Actinie. 


(c) S. W. Ireland, in 50 fathoms. 


Chitonactis coronata (Gosse), two specimens; Actinange richardi 
(Mar.), one specimen; Sagartia miniata, Gosse, two specimens ; 
Sagartia sp., one specimen; Adamsia palliata (Boh.), two specimens ; 
Bolocera tuedie (Johnst.), two specimens. 

 Chitonactis coronata (Gosse). 

Base much expanded, clasping the shell of a Fusus inhabited by a 
hermit-crab; column transversely wrinkled, studded with small, 
conical-pointed warts, which do not appear to have any definite 
arrangement, but are more numerous at the upper portion of the con- 
tracted body, and are absent, or nearly so, on the expanded base; the 
coronal tubercles not distinguished from the others by size ; the invec- 
tion of the upper portion of the body is so complete, that no distinct 
orifice is present when fully contracted. The body-wall is thin, but 
not flaccid; the mesoglceal circular muscle is well developed. The 
specimens have in spirits a dirty drab colour. The cesophagus and 
disc have traces of a scarlet colouration. Average diameter of base, 
about 25 mm.; average height of contracted specimens, 15 mm. 

The bibliography and distribution of this species are given in my 
‘‘ Revision.”” These two specimens are the first Irish examples of 
this type-species of the genus. 

Actinange richards (Mar.). 

This species has recently been dealt with so fully that I have 
nothing more to add now, except to point out that this specimen was 
obtained nearer to land, and in shallower water than those which 
were previously trawled off the Irish Coast. The single specimen 
was well preserved in a fully-expanded condition, and shows the 
bulbous bases of the tentacles in a very marked manner. 

Sagartia miniata, Gosse. 

One specimen was an adult, the other a very young form, of this 
common species. The colouration was pale, it being the deep water 
variety of this variably-coloured Actinian. The other specimen which 
I have alluded to above as Sagartia sp. is probably the same species ; 
but as it came to me in the preserved condition, with the colour 
vanished, I am unable to say more about it. The other two specimens 
were forwarded to me alive. 
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Adamsia palliata (Boh.). 

Two specimens of this widely-distributed species occurred at this 
station. 

Bolocera tuedie (Johnst.). 

I believe this is the first Irish locality of this Northern species. 
The two specimens obtained were not of large size; the body was 
flesh-coloured, the tentacles madder-brown. 


This collection of Actiniz, though small, is very interesting, as it 
brings out some important facts in geographical distribution. 

On a previous occasion (Proc. Roy. Irish Acad., ser. 3, vol. 1, p.42), 
I have pointed out the interdigitation off the south-west of Ireland of 
species which are usually respectively regarded as typically Nor- 
wegian and Lusitanian. We may now take a wider geographical range. 
The annual explorations of the New England seas by the U. 8S. Fish 
Commission have made known the occurrence there of many European 
species; we are now in a position to reciprocate and record American 
forms on our side of the Atlantic. In other words, several species 
are North Atlantic in distribution. Thanks to the liberality of the 
United States Government we are acquiring a precise knowledge of 
the marine fauna of the N. E. of America, and the range of the 
several species. Our knowledge of the fauna of the Atlantic slope off 
the British Islands is extremely imperfect, and it cannot be satisfac- 
torily remedied until we have either a Fish Commission, who will 
make this one of their main objects, or a Special Commission on the 
lines of the ‘‘ Challenger,” appointed to thoroughly investigate the 
marine zoology of our seas. On a future occasion, I hope to return 
to a consideration of the z06-geography of the North Atlantic basin. 


A word of apology is needed for the incomplete state of this 
Report ; the material has been handed to me very shortly before start- 
ing on a visit to the Tropics, and I have had no time to submit the 
Actinie to an anatomical investigation.—(June, 1888). 


XXXII. 


A NOTE ON A DETERMINANT IN THE THEORY OF SCREWS. 
By SIR ROBERT S. BALL. 


[Read January 13, 1890. ] 


It was only quite lately that I discovered some properties of a 
determinant in the ‘‘ Theory of Screws,’’ which I would lke to 
place on record in the Proceedings of the Academy. - 

Let 6,, ... 6; be the six co-ordinates of a screw referred to a co- 
reciprocal system of screws of reference. 

Then, denoting py, as the pitch we have 


Rpy = Pi 6,7 + O50 + pe 4, 
where 


R=O7 +...+6,? + 26, @ cos (12) + 20, 6; cos (13) + &c., 


in which (12) isthe angle between the Ist and 2nd screws of reference, 
and similarly for the others. 

Let us now determine the condition that the pitch p, be a 
maximum. Then, as in (‘‘ Theory of Screws,” p. 148), we have, of 
course, by the usual process, 


From these six equations 0,, . . . 6; can be eliminated, and we obtain 
the well-known harmonic determinant which, by writing 2 =1 = pp, 
becomes 


1—wxp,, cos(21), cos(81), cos(41), cos(51), cos (61) 
cos (12), 1-—2p,, cos(382), cos(42), cos(52), cos (62) 
cos(13), cos(23), 1-—aps, cos(48), cos(53), cos (63) 
cos (14), cos(24), cos(34), 1-—a,, cos(54), cos(64) | 
cos(15), cos(25), cos(35), cos (45), 1- aps, cos (65) 
cos(16), cos(26), cos(36), cos(46), cos(56), 1 — apg 
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I already pointed out that this equation must necessarily reduce 
to the form 
up) = (0) 


In fact, seeing that it expresses the solution of the problem of 
finding a screw of maximum pitch, and that the choice may be made 
from a system of the sixth order, that is to say, from all the conceiv- 
able screws in the universe it is obvious that the aquanle could 
assume no other form. 

What I now propose to study is the manner in which the necessary 
evanescence of the several coefficients is provided for. After the 
equation has been expanded we shall suppose that each term is 
divided by the coefficient of x° that is, by p, p.2 Ps Ps Ps De- 

The work is much simplified by a few simple theorems which are 
I doubt not, well known, but with which I was not acquainted 
until they came to light in this investigation. However, the mode 
of proof which I have adopted, being of a mechanical nature, may 
be worthy of record. 

From any point draw a pencil of rays parallel to the six screws. 
On four of these rays 1, 2, 8, 4, we can assign four forces which 
equilibrate at the point. Let these magnitudes be X,, X,, Xz, X,. 


We can express the necessary relations by resolving these four forces 


along each of the four directions successively. Hence 


xX, + X, cos (12) + X; cos (13) + X, cos (14) = 0. 
X, cos (21) + X, + X; cos (23) + X, cos (24) = 0 
X, cos (31) + X, cos (82) + X + X, cos (34) = 0 
X, cos (41) + X, cos (42) + X; cos (43) + X, = (0, 


Eliminating the four forces we have 


1, cos(12), cos(18), cos(14) 
cos (21), lt cos(23), cos (24) 
cos(31), cos (32), iN cos (34) i 


cos(41), cos(42), cos (43), 1 


Thus we learn that every determinant of this type vanishes identi- 
cally. 

Had we taken five or six forces at the point it would, of course, 
have been possible in an infinite number of ways to have adjusted five or 


a ae 
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six forces to equilibrate. Hence it follows that the determinants 
analogous to that just written, but with five and six rows of elements 
respectively, are all zero. 

These theorems simplify our expansion of the original harmonic 
determinant. In fact, it is plain that the coefficients of x? of x, and 
of the absolute term vanish identically. The terms which remain are 
as follows :— 

e+ Ax? + Bat + C23, 


i 
where A= >—, 
Pi 
n2 
De 3 im (6, 4) 
Pi Pe 
as Eins 
: ; PiPoPs’ 
in which 
1; cos (12), cos (13) 
Fixx =| cos (12), iL, cos (28) 
cos(13), cos (23), 1 


If by S (123) we denote the scalar of the product of three unit 
vectors along 1, 2, 8, then it is easy to show that 


S?(123) = Tins. 


We thus obtain the following three relations between the pitches 
and the angular directions of the six screws of a coreciprocal system, 


namely, 
1 


Dp 

sim ir 2) | 
Pile 

me Siz Ole 2, 3) u 
Pi P2 Ps 


= (0), 


0, 


0. 


The first of these was given in the original ‘‘ Theory of Screws,” the 
second and third I now print for the first time. 

In the ‘‘ Theory of Screws,” p. 148, I remarked: ‘‘ We are thus 
presented with no fewer than six formule involving the pitches and 
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angles of inclination of the six screws of a coreciprocal system,” and 
then I mentioned the first of the three just written asan example. At 
the time I did not know, nor indeed did I know until a few months 
ago, that of these six formule three were merely identities. The other 
three which do tell us something about the coreciprocal system are 
given above. I may take this opportunity of saying that after some 
years of labour on the part of Herr Harry Gravelius, the German 
Edition of the ‘‘ Theory of Screws”’ has at last appeared. In a volume 
of 619 pages he has translated and welded into a continuous whole, 
not only the original volume on the ‘‘ Theory of Screws ’’ published in 
1876, but also the principal papers on the subject which I have since 
laid before the Academy. ‘The title of the book is ‘‘ Theoretische Me- 
chanik Starrer Systeme, von Sir Rob. 8. Ball,” Herausgegeben, von 
Harry Gravelius: Berlin, Georg Reimer, 1889. 


i 8roii 


XXXIV. 


ON THE OCCURRENCE OF ZINNWALDITE IN THE GRANITE 
OF THE MOURNE MOUNTAINS. By Prorsessor W. J. 
SOLLAS, LL.D., F.R.S. 


[Read Marcu 15, 1890.] 


Tur well-known presence of topaz among the beautifully crystallized 
minerals of the geodes of the Mourne Mountain granite led me to 
investigate the properties of the associated mica, which I conjectured 
might contain lithium. This mica occurs in well-formed crystals 
having the forms (001) (010) (La) for predominant faces, twinning by 
repeated superposition on the face ¢ being common. The cleavage 
parallel to ¢ is remarkably perfect even for a mica. 

A small cleavage flake when introduced (without previous prepar- 
ation) into the flame of a Bunsen’s burner speedily fuses, and the flame 
is suffused with a superb crimson colour, evidently due to lithium. 
Examined with the spectroscope, in addition to the sodium and potassium 
spectra, the characteristic line (Li a) of lithium is seen, standing out 
with great intensity in the mid red. ‘Thus there can be no doubt of the 
existence of lithium in the mica, and that in no inconsiderable quantity. 
In conjunction with my friend and pupil, Mr. Dixon, I am now en- 
gaged in making a complete analysis. When this is finished we shall 
hope to be able to state more definitely the proportion of lithium 
present. 

Different examples of the mica, and even different parts of the 
same crystal differ widely in colour. Dark green is common, and pale 
violet may occasionally be observed, but those examples in which the 
largest proportion of lithium is indicated are silvery white in 
appearance, and by transmitted light quite colourless. A beautiful 
zonal structure, parallel with the planes 010, 111, characterizes most 
of the crystals. In ordinary light this is apparent as thin bands of 
different colour running parallel to the edges of the six-sided cleavage 
plates. These become emphasized in polarized light between crossed 
nicols, except of course at the position of extinction, when the whole 
plate becomes uniformly dark. In crystals of more than one tint the 
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darker occur nearer the centre ; usually green prevails in the middle of 
a crystal, while the outer half or so may be colourless. The extreme 
margin generally consists of a thin layer of a fibrous undetermined 
mineral, the fibres standing at right angles to the direction of the edge. 

The difference in colour is associated with difference in specific 
eravity, which ranges from 2°8 to 3-2 or possibly over. The lighter 
varieties are also the lighter in colour, and contain most lithium. 

Very sharply defined ‘“‘schlag-figuren’’ were obtained, and the 
plane of the optic axes was found to coincide in direction with the 
leading ray, 2@.e. with the clino-diagonal section or plane of symmetry. 
Hence the mica must be referred to the species Zinnwaldite, which has 
not hitherto been recorded as occurring in Ireland, the only previously 
known lithium-bearing mica in this country being lepidolite, which has 
been found in County Tyrone. 

The angle of the optic axes differs in different individuals and in 
different parts of the same crystal, varying apparently with the colour 
and density: thus the heavier dark-green centre of one crystal gave 
an angle of 44° 4’. On passing from the centre to the margin gradually 
increasing angles were measured, till at a place as near the edge as 
could be examined an angle of 52° 6’ was observed. In my paper on 
the Leinster granites I have described a similar difference as dis- 
tinguishing the more central and more marginal parts of the muscovite 
erystals from Three Rock Mountain, and have explained it as the result 
of a passage from a more ferro-magnesian to a more alumino-alkaline 
mica occurring during the growth of the crystal, and presenting a 
very suggestive resemblance to the change in composition which 
accompanies the growth of many zonal felspars. In the present case 
a similar explanation applies; observations on the specific gravity, 
colour, zonal structure, and change in the value of the angle of tho 
optic axes combine to prove that in the zinnwaldite crystal a passage 
can generally be traced from a more ferro-magnesian mica (meroxene 
in this case) to a more alumino-alkaline mica, on passing from the 
centre of the crystal outwards. 

The change may result from changes in the composition of the 
successive layers added in the way of growth, or it may be partly due 
to successive encroachments of new material from without; in the 
muscovite from Three Rock Mountain there is reason to believe that 
the latter process has played an important part. 


a ai 
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XXXYV. 


A COMMENTARY ON THE COLLOQUIES OF GARCIA Dr 
ORTA, ON THE SIMPLES, DRUGS, AND MEDICINAL 
SUBSTANCES OF INDIA. By V. BALL, LL.D., F.RBS., 
Director of the Science and Art Museum, Dublin. 


[Read January 13, 1890. ] 


Part I.—INTRODUCTION. 


Garcia DE Orta! was educated as a physician in Alcala and Salamanca, 
and practised for a time in Lisbon, where he also occupied a University 
Chair, which, according to one account (Brograph. Univer.), was of 
philosophy, and to another (Wowv. Biograph. Genl.) of Mathematics. 

In the year 1534 he embarked for India, having had conferred 
upon him the title of Chief Physician to the King. He was first 
attached to the suite of Martin Affonso de Souza, who commanded the 
fleet, and was present with him at the establishment of the Portuguese 
fort and harbour at Diu, in Gujarat, which are still the property 
of Portugal. 

In the year 1568, by which time he had acquired an intimate know- 
ledge of the drugs, both indigenous and imported, which were then in 
use in India, he yielded to the solicitation of his friends and prepared 
for publication, at first in Latin, but afterwards in Portuguese, the work 
by which his name has been perpetuated. He thus avoided, as he 
himself hoped would be the case, being one of those men who, lke 
the beasts that perish, leave nothing for the benefit and instruction of 
their posterity. 

His book is sometimes referred to as being the first ever printed in 
India, but Brunet points out that one at least, G. de Leao’s Compendio 
da doct. Christe,*preceded it, having been issued at Goa, from the same 
press, two years earlier, namely, in 1561. 


1 His name was Latinized by some of his commentators into Garcias ab Horto, 
and in French we find the forms, de la Huerta and Dujardin! 
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In the opinion of some commentators, Garcia’s volume contains 
more typographical errors than any book ever issued from a printing 
press—the setting up having been done by an unskilled assistant. 
Twenty pages of errata direct attention to, but by no means exhaust, 
the necessary corrections. 

The colloquial style in which the information is conveyed may have 
had some foundation in fact (see coxt. r.), but it seems artificial in its 
construction, and, so faras I have yet been able to ascertain, Ruano, 
the questioner, may have been a mythical personage, though he is 
described as a Spanish physician who had come to India in search of 
information. 

Garcia’s comments on the writings of Greek and Arab authors 
appear to be judicious, though often expressed in perhaps unnecessarily 
strong language. In not a few instances they are fully justified by 
modern scientific investigation. 

Shortly after the publication of the book, compilations and abstracts 
from it began to appear in various languages. One series of them, in 
Latin, was edited by Carolus L’Ecluse, better known as Clusius, and 
another series, in Spanish, by Christophorus A’Costa, who incorporated 
with Garéia’s facts his own observations made in India. These obser- 
vations were subsequently also reproduced by Clusius. 

Translations of these abstracts appeared in Dutch, Italian, French, 
and English, most of them having been published before the end of the ~ 
17th century. 

The original work is now very scarce indeed—it is said that only 
about six copies exist. Taking this circumstance into consideration, 
M. F. Ad. de Varnhagen of Vienna published a facsimile edition at 
Lisbon, in the year 1872, which, under the circumstances, is therefore, 
strictly speaking, only the second edition. 

Some years ago I obtained a copy of this second edition, as I had 
long been familiar, from references to his work, with the name of 
Garcia, and the store of information which his volume contains. On 
examining it I was immediately impressed with the desirability of an 
English translation being made of it; but as I could not devote time to 
learning Portuguese in order to make it myself, IJ applied to the Academy 
for a grant in aid, and, in the person of Mr. C. Howard, I met with a 
gentleman sufficiently interested in the subject to qualify himself for 
the task, which he completed last year. 

Before this translation can be published as a whole, however, some 
further revision of the text will probably be necessary ; but as its pub- 
lication is not contemplated by the Academy, my object now is to 
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give the substance of the volume in the order of the 58 colloquies into 
which it is subdivided, and together with it an account of the prefatory 
matter, which is somewhat copious, to which I have added a specially 
prepared bibliographical record. 

Many of the colloquies refer to By sets which have no connection 
whatever with drugs, a large number being upon edible fruits, and some 
upon precious stones, &c. ‘There are comparatively few of the indi- 
genous plants mentioned with which I have not made some acquaint- 
ance while in India, and several I have already had to specially 
investigate in connection with the identification of the plants of India 
which were known to the Greeks'—and more recently in connection 
with plants and drugs mentioned by Tavernier, who wrote 100 years 
after Garcia. Colloquies 1. and xttv. on ‘“‘ Precious Stones”’ are given 
in full in the following pages, and will sufficiently serve to illustrate 
the style of the author. 

Garcia has often been quoted and frequently misquoted in the 
past. It is hoped that what is here attempted will diminish the pro- 
portion of misquotations in the future. To each colloquy I have 
appended references to authors who give further and more recent 
information on the subjects. The number of such references might 
easily have been increased; but the six selected authorities afford, 
by the diversity and extent of the information which they convey, 
nearly all that is requisite for the full illustration of the various drugs 
which are enumerated. The first of these authorities is Carolus 
Clusius (L’Ecluse) who, as already stated, published an annotated and 
abbreviated Latin version of Christopher A’Costa’s epitome of Garcia’s 
work. The edition quoted from was printed at Antwerp (C. Plantin) 
in 1582. The second authority is Linschoten, who, as well as his 
annotator Paludanus (Bernard Ten Broeck), borrowed wholesale from 
Garcia. His travels were first published in 1596. The edition which 
is quoted from here is by Messrs. A. C. Burnell and P. A. Tiele, and 
was published by the Hakluyt Society in 1885. The third autho- 
rity is Jacob Bontius, whose animadversions on Garcia, and general 
notes on the plants with Piso’s annotations are given in the latter’s 
Indie Utriusque re Naturale et Medica. Amsterdam, 1658. The 
fourth authority is Dr. Whitelaw Ainslie, whose Materca Medica was 
published in London in the year 1826. It contains a wonderful 
store of information, being especially valuable for its copious refe- 
rences. The fifth authority is Fluckiger and Hanbury’s Pharmaco- 


' See Proceedings, Ser. 11., vol. ii., pp. 302-846; and Ser. u1., vol. i., p. 1. 
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graphia: a History of Drugs (London, 1874), the value of which 
is well known. The sixth authority is Dr. Rustomjee Naserwanjee 
Khory, whose Bombay Materra Medica supplies many deficiencies in 
the other works, especially as to the native estimate and uses of 
drugs indigenous to India. Some additional authorities which 
have been consulted are O'Shaughnessy, Bengal Dispensatory and 
Pharmacopera; Col. H. Drury, Useful Plants of India; Dr. Waring, 
Pharmacopaia of India; and The Glossary of Anglo-Indian Words, by 
Sir H. Yule and Mr. H. C. Burnell. 


BIBLIOGRAPHY. 
PoRTUGUESE. 
First edition printed at Goa, . . 1563, pp. 217. 
Second ,, a lhisbon,\ . 1872, pp: xxax:,and 208. 
Latin. 


An abridgment by Carolus de L’ Kcluse (Carolus Clusius), Antwerp, 
Plantin, 1567 (pp. 280 and ind.). Subsequent editions appeared in 
the years 1574 (pp. 227 and ind.), 1579 (pp. 217 and ind.), 1582, 
1584, 1593, 1595, and afterwards, in 1605 (or 6 ?), it was included in 
the folio Clusv Hxoticis, with many plates (pp. 145-242). In 1572, 
Joa Tragoso, in a work published by Israel Sprach in Strasbourg, 
1600, expressed his approval of Orta’s work. In 1642 Jacob Bonsio 
published some observations on the book, in Latin. | 


ITALIAN. 


A translation from the Latin version was published by Annibal de 
Briganti (of Chieti) in 1576, which was followed by subsequent 
editions in 1582, 8vo (12mo ?), with many woodcuts, Venice, 1589 
(or 4?), and 1616. An Italian version of A’Costa’s compilation (see 
below) appeared at Venice in 1585. 4to. 


SPANISH. 


The ‘‘ Tractado”’ of Christophorus (Cristobal) A’Costa consisted 
of Clusius’ abridgment of Garcia, together with A’Costa’s own 
personal observations, made in India, on the plants. It was first 
printed at Burgos in 1578; a Latin translation by Clusius appeared 
in 1582, &c., as above. 
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DurcH. 


The travels of Linschoten, first published in 1596, with the addi- 
tions by Paludanus (Bernard Ten Broeck), abound with extracts from 
Clusius’ version of Garcia’s work. 


FRENCH. 


An edition, founded on the text of Clusius, with some additional 
plates, was published in French by an apothecary named A. Colin, in 
1609, which was followed, in 1619, by a 2nd edition, revised and 
augmented, Lyons, Pillehotte, 8vo, 369 pp., with a preface and index. 


ENGLISH. 
London, 1577. 4to. 


In all these compilations and abstracts the alphabetical order of 
subjects and the dialogue form were abandoned. 


Intropuctions and Depications, &c. 


The introductory matter in the second, or 1872 edition, is some- 
what copious, consisting, in the first place, of a dedication by the 
editor, F. A. de Varnhagen, addressed to the Imperial Academy of 
Medicine of Rio de Janeiro. This is followed by a preface containing 
a bibliographical sketch and an account of the original edition, in 
which, while the merit of the author is extolled, the defects in the 
printing of his work are pointed out. The colloquial form, and even 
the pagination of the original, are preserved and reproduced in this 
edition. Its preparation required much study upon the part of the 
editor, who, however, does not offer many notes in the way of eluci- 
dation, and, for reasons which he gives, has not inserted the botanical 
names of the plants which are mentioned. In order, however, to check 
Garcia’s references to other authors—Greek, Latin, and Arab—he 
had to make himself acquainted with their works, and thus, while 
disclaiming acquaintance with Asiatic drugs, and avoiding the part 
of a critic of technical matters, he has laid a solid foundation for 
others to work upon. Following the preface, we find the ‘‘ Dedica- 
tion by the Author to the most illustrious Senhor Martim Affonso de 
Sousa,” &e. &. As the tender plant is protected by the strong tree, 
so Garcia asks him for protection for his treatise against the assaults 
of the envious. _ 
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A poetical dedication by the author is then given, followed by a 
poem by Camoens, who was at that time in Goa. It is addressed to 
Conde de Redondo, Viceroy of India. Wenext find a ‘‘ To the Reader ”’ 
by the Licentiate, Dimas Bosque, a Valentian Physician, who commends 
the research and stores of information in the work, and exhorts readers 
to give it a good reception, so that the friends of the author may be 
emboldened to urge him to occupy himself with a still greater under- 
taking. He says that the author commenced to write the work in 
Latin, but was prevailed upon to issue it in the more widely understood 
Portuguese, and mentions that he had adopted the colloquial style, as it 
enabled him to make references to subjects other than those connected 
with the drugs of India. 

This is followed by a Latin dedication to Thoma Roderico, first 
physician of the Coimbre Academy, by Dimas Bosque, and a further 
dedication, in Latin verse, to the author, Dr. Garcia de Orta, by Thoma 
Caiado. 


Contents oF Part I.! 


COLLOQUIES I.—XXxX. 


i Preamble. 

0 Aloes—The juice of Aloe Socotrina, Lam. ; A. vulgaris, Lam., &c. 
III. Ambergris—The feces of the Sperm whale. 
IV. Amomo—Fruit of Round Cardamom, Amomum cardamomum, Linn. 
Ve Cashew nut—Fruit of Anacardiwm occidentale, Linn. 
Vat The Arbor tristis or Chaste tree, Nyctanthes arbor-tristis, Linn. 


vit. (1) Asa-foetida—The juice of Narthex (Ferula) asa-fetida, Fale. 
(2) Indigo—Jndigofera tinctoria, Linn. 
VIII. Bhang or Indian hemp, Cannabis sativa, Linn. 
D.C Benzoin, Gam Benjamin—Resin of Styrax benzoin, Dryander. 
(1) Ber or Bier—Fruit of Zizyphus jujuba, Lam. Var. ? 
(2) Brindoes—Fruit of Garcinia purpurea, Roxb. . 
(3) The names and titles of the Kings and Nobles of these regions. 
(4) Chess and Chessmen. 
x. bis. Betel—The leaves of Chavica betel, Mig. 
( 
( 
( 
( 


(3) Carambolas—Fruit of Averrhoa carambola, Linn. 
xi. (1) Cardamoms, great and small—Fruit of Elettaria cardamomum, Maton. 
(2) Carandas (or Kdrandd)-—Fruit of Carissa carandas, Linn. 


1 This division of the 58 Colloquies into two Parts is merely a matter of present 
convenience for publication, as it does not exist in the book itself. 


XIV. 
XV. 


XVI. 


XVII, 


XVIII. 


XIX. 
XX. 


XXI. 


XXII. 


XXIII. 


XXIV. 


| XXVIII. 


XXIX. 


XXYV. 
XXVI. 
XXVII. 


XXX. 
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Cassia—Fruit of Cassia fistula, Linn. 
Cinnamon-—The bark of Cinnamomum zeylanicum, Breyne, and other 
species. 
(1) Cocoanut—The fruit of Cocos nucifera, Linn. 


(2) Coco-de-mer—The fruit of Lodoicea seychellarum, Labill. 
(1) Kostws—The root of Aplotaxis auriculata, D’C. (= Aucklandia costus, 


Falc.). 
(2) Cholera. 
(1) Borax. 
(2) Turmeric, Croco Indiaco)—The root of Cureuma longa, Linn. 
(3) Curcas—Seed of Jatropha curcas, Linn. ? 


Cubebs—F ruit of Piper cubeba, Linn. 
(1) Datura—Seeds, leaves, &c., Datura stramonium, Linn. and D. alba, 
Nees. 
(2) Durian—Fruit of Durio zibethinus, D’C. 
Ivory of the elephant. 
(1) Areca—The nuts of Areca catechu, Linn. 
(2) Plantain (Indian fig)—The fruit of Musa sapientum, Linn. 


Malabathrum (Indian leaf)—The leaves of Cinnamomum tamala, Fr. 
Nees. 

(1) Galanga, small, from China—The rhizomes of Alpina officinarum, 
Hance. 


(2) Galanga, large, from Java—The rhizomes of 4. Galangal, Willot. 
Clove—Flowers of Eugenia caryophyllata, Thunb. 
Ginger—Root of Zingiber officinale, Roscoe. 
(1) Corw (khaskurro)—The bark and seeds of Holarrhena antidysenterica, 
Wall. 
2) Avacari—? The root of Sal, Shorea robusta, Roxb. 
3) Sensitive plant.— Mimosa pudica, Linn. 
1) Jack. The fruit of Artocarpus integrifolia, Linn. 
2) Jamboloes—The fruit of Hugenia jambolana, Lam. 
3) Jambos—The fruit of Jambosa Malaccensis. 
4) Jangomas—The fruit of Zizyphus sp. ? 
Shellac—A secretion by the Coceus lacca. 
Lignum aloes (Eagle wood)—wood of Agquillaria agallocha, Roxb. 


(2) 
( 
( 
( 
( 
( 


COLLOQUY I. 


PREAMBLE. 


In which is introduced Doctor Ruano, well known to the author 
in Salamanca and Alcala, who came to India with a brother-in-law 
_ of his, 
| to obtain information regarding the medicines of that land and of all 
_ other simples found there. 
, author’s presence, both being known to one another, he went to lodge 
with him, declaring his object, to which the author replied :-— 


a factor of a ship, and who came there for no other object than 


When he arrived at Goa, and hearing of the 
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Orta. Since we have both practised in the profession which you 
have followed since we studied together, and which has brought you 
to India, it is but right that you should tell me of anything in which 
IT may be able to help you, and to that end I will henceforth devote 
myself. 

Ruano. You must know then that although I came here, because 
I have a share in the ship in which my brother-in-law came as factor, 
I could nevertheless have excused my coming by his. But, I hada 
great wish to know of the medicinal drugs (which in Portugal are 
called ‘‘ de botvea’’), and other medicinal simples which are found here, 
and of all fruits, and of pepper, the names of all of which I should 
like to know in various languages. I should also like to know where 
they are obtained and what trees or plants bear them, and how the 
Indian physicians use them. I should also like to know about other 
plants and fruits of this land even if they are not medicinal, and of 
the customs of this land and of things which happen here, because 
they will be told truthfully, having been seen by you or by persons 
worthy of credence. 

O. In all these things I shall help you and tell you the truth. But 
I fear the things I shall have to tell may not be worth note; for so 
learned a man, who knows so much in theory, nothing but uncommon 
things will content. 


hk. Ifthey satisfy you they will satisfy me, and it may be that you, 


because you know them, do not value them, and I, because I do not, 
may esteem them highly, as is according to reason. And since certain 
physicians who went from hence to Spain could not give me any expla- 
nation of these things nor satisfy my understanding, I should warn 
you that our conversation must be recorded, and for this purpose I 
have prepared a book in which all the questions are written in alpha- 
betical order. | | 

O. Well, senhor, since your curiosity makes you desire to learn, 1 
will tell you the little I know from to-morrow forward ; but as our 
friendship is so great and so old, it must be under the protest that 
whatever may not be well said, you will, without adulation or flattery, 
point out to me, and upon these conditions I promise to serve you and 
tell you the little I know, and then I will tell you both of the things 
which I know well and those about which I have doubt, stating only 
the truth upon oath. 

R. By this, as I say, I shall receive a great favour; and now, if it 
please you, we will go to rest: but I am not sure I shall be able to 
sleep on account of my anxiety to question you in the morning. 
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COLLOQUY II. 
Do ALoEs. 


[ Aloes—The inspissated juice of Aloe socotrina, Lam., A. vulgaris, 
Lam., A. htoralis, Konig., &e. | ) 

Garcia gives the following names as synonyms for aloes :—cebar 
(sebra or accibar), Arab; area (erio), Gujarat; catecomer, Canarese; 
acibar, Spanish ; azevre, Portuguese ; herva babosa, Portuguese for the 
plant. 

It grows in Cambay, Bengal, &c., but that of Socotra is the 
most esteemed ; the prepared juice from the latter was easily distin- 
guished by its uniform composition, and cost four times as much as the 
others. 

The statement of Pliny! and Dioscorides,? that the best kind is from 
India, Garcia explains by saying that it was first taken to India from 
Socotra. 

In this colloquy and frequently throughout, Garcia refers to 
the Mizamoxa and Mizamaluco as titles of the Deccan sovereigns ; 
they stand respectively for Mizam Shah and Nizam al mulk. A full 
explanation of the use of these titles will be found in Col. Yule’s 
Glossary, p. 880. 

Garcia quotes the remarks upon this drug by Mesue, Matheus 
Silvatico, Serapion, Avicena, Rasis, Mathiolo Senense, Antonio Musa, 
&c., and mentions that the Persian, Arab, and Turkish physicians were 
well acquainted with the writings of Hippocrates, Dioscorides, Galen, 
Aristotle, Plato, and Pliny. 

As to the virtues of the drug and its uses it would be impossible in 
this as in many cases which follow to present them in an abstract lke 
the present. 

Parenthetically Garcia explains that the Romes or Rumes differ from 
the Zurcos by the fact that the former are the inhabitants of Constan- 
tinople and her empire, and that the latter are dwellers in Natolia. 
He adds that, according to Platina, when Constantine left Rome to 
the Pope, the privilege of calling it Rome was given to him, and the 
people were called Ztomeos, and continue to be so to this day. 

[ References.2— Clusius (Acosta), p. 11; Linschoten, u., p. 126; 
Bontius and Piso, lib. iv., p. 41; Ainslie, 1., p. 8; KHluckiger and 
Hanbury, p. 616; ‘hory, p. 538. | 


Tealmmenhibeexxvid-, cap. 4 2 Diosc. lib. ili., cap. 4. 
3 For full titles see above, p. 388. 
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COLLOQUY III. 


Do AMBRE. 


[ Ambergris—The feces of the Cachelot or Sperm whale, Physeter 
macrocephalus, Linn., which occurs abundantly in the Indian Ocean. | 

Garcia introduces the ambre as a medicine of which it is better to 
have a quantity than to know where it grows. It is called by the 
Arabs, ambar, and by the Latins, ambarum, and by all other nations 
the same, or with slight variation. Regarding its origin he says :— 
‘Some have said that it is the sperm of the whale, others affirm that 
it is the excrement of an animal of the sea, or the foam of the sea, and 
others that it was produced from a fountain which sprung up from 
the bottom of the sea, and this appears better and more conformable to 
truth.”? Avicena and Serapion say that it 1s produced in the sea just as 
a fungus is produced on rocks and trees; and that when the sea rolls 
tempestuously it casts up stones, and with them throws up the am- 
bereris. When the east wind blew much of it was found on the coast of 
Africa, at Sofala, on the Comoro Islands, Emagoxa, and Mozambique ; 
and when the west wind blew it was found abundantly on the Mal- 
dives. He speaks of beaks of birds being sometimes found in it. These 
were, no doubt, the beaks of cuttlefish swallowed by the whales. 

[ References.—Linschoten, 11., pp. 92-94, 141, &c.; Bontius and 
Piso, lib. iv., p. 41; Ashe, 1., 15; Khory, p. 108. ] 


COLLOQUY Iv. 
Do Amomo. 


[Round or cluster Cardamom—Fruit of Amomum cardamomum, 
Linn. ? | 

Amama, Arab; pes columbinus, Latin; pe de pomba, Portuguese. 

The source of this drug was unknown to Garcia, though he identi- 
fied a specimen ofit by means of Dioscorides’ drawings of simples, with 
the pe de pomba (pigeon’s foot). 

[In the Pharmacograplia of Fluckiger and Hanbury the amomum 
of the ancients is identified as above, and is thus described : ‘‘ round 
cardamoms are produced in small compact bunches. Each fruit is 
elobular, 32th to 34th of an inch in diameter, marked with longitudinal 
furrows, and sometimes distinctly three-lobed. The pericarp is thin, 
fragile, somewhat hairy, of a buff colour, enclosing a three-lobed mass 
of seeds, which are mostly shrivelled as if the fruit had been gathered 
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unripe. The seeds, which have a general resemblance to those of the 
Malabar cardamom, have a strong camphoraceous aromatic taste.” It 
is produced in Cambodia, Siam, Sumatra, and J ava. | 

It would appear from what Garcia says that it reached India 
through Turkey, Persia, or Arabia; but that its native habitat was 
quite unknown to him. 

As a constituent of two famous composite medicines it was highly 
esteemed in India; these were called triaga and metridado, and the 
Nizam Shah told Garcia that he would give weight for weight in gold 
for a cask of the former, and a present of 2000 pardaos' to any man 
who tested it, and he would have kept his word, adds Garcia, ‘‘ if the 
devil had not taken him away to the company of Mahomet.” 

This chapter concludes with a sneer at the apothecaries of Goa 
for their want of enterprise in not searching the Continent for 
such drugs as herva cidreira, lingua d’vaca, fumus terre, tamarisco, and 
espargos, all of which he says occur there. 

| References.—Lluckiger and Hanbury, p. 587. | 


COLLOQUY V. 
Do ANACARDO. 


[ Cashew nut—The fruit of Anacardium occidentale, Linn. | 


Called bolador by the Arabs; bybo in India | hkdaju is now the 
common name in India]; fava de Malacca by the Portuguese. 

Garcia says it was unknown to the Ancient Greeks. The modern 
Greek name was, however, derived from the heart-shaped nut. 

The tree was abundant in Cananor, Calicut, Cambay, the Deccan, 
and other parts of India. 

[The old writers who say it is poisonous were misinformed, as 
preparations of the green nut are given in asthma, and even eaten as 
pickle. After being dried it becomes caustic, and is administered 
m “‘ king’s evil.” | 

Garcia’s account of this tree, and the uses of its fruit are not very 
satisfactory or complete. He seems to have been unaware that it was 
_ introduced into India by the Portuguese from Brazil. I do not find 
_ the native names which he gives for it in other authors. 

[ References.— Clusius (Acosta), pp. 43, 44; Lenschoten, 11., pp. 27, 
| 29, 36; Piso “‘ Mantissa Aromatica,” p. 1938, fig. ; Ahory, p. 280. ] 


1 The pardao was worth from 2s. to 2s. 6d. 
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COLLOQUY VI. 


Da ARvorE TRISTE. 
[ Arbor tristis—Wyctanthes arbor-tristis, Linn. | 

Called parizataco (parataka or paradtaka, Sansk.) at Goa, and 
singadi in Malay (sil: in Bengal). 

The tree, according to Garcia, was introduced into Goa from 
Malacca, and is not indigenous to the jungles of India. 

The flowers, which only blossom at night and fall at sunrise, were 
used for scent, and the orange-coloured tubes of the corolla for colouring 
food ; but its scent was inferior to that of fules (i.e. phul, Hin. = flower) 
called mogory | which I take to be the flowers of Jasminum sambae, 
Ait., a plant which occurs commonly, both wild and cultivated, in 
India, and from which various drugs are extracted. These flowers are 
still called moogree (or mugrv), and are regarded as being sacred to 
Vishnu |. 

Garcia does not attribute any medicinal properties to the arbor 
tristis. He relates as an example of the fables of paganism ‘‘ that this 
tree was the daughter of a man, a great noble, called Parizatico 
(Pargataka, Sansk.), that she fell in love with the sun, who, after 
converse, abandoned her for the love of another, that she killed herself 
and was burned (as the custom is in this land), and from the ashes 
grew this tree, whose flowers abhor the sun, and in his presence do not 
appear.’ He adds that Ovid was probably from these parts, as he 
composed fables in this manner. 

Linschoten also devotes a chapter to this subject, and it has received 
attention from various early writers, as will be seen in the footnotes to 


Linschoten, where the fable just related is shown to be taken from the ~ | 


Vishnu Puranas. 
[ References.— Clusius (Acosta), p. 60; Loinschoten, 11., p. 58 ; Bontius 
and Piso, lib. iv., p. 49; Khory, p. 380. | 


COLLOQUY VII. 
(1) Do Attint, AnsupEN, ASSAFETIDA E DOCE E opoRATA; (2) ANIL. 


(1.)—[ The inspissated juice of Marthex (Ferula) asa-fetida, Fale, &e. | 
Altiht (hilatita, the hiltit of Edisi, a geographer who wrote in the 
12th century), and antzte of the Arabs. Also emgu and imgara (hinga) 
of the Indians. -Anjuden or angeidan (anguddna) is the name applied 
(in India) to the tree from whence it is derived. 
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Garcia says asa-foetida, was reported to reach India from Khorassan, 
through Hormuz, but was also grown in Gujarat, and from “ Dely, a 
very cold land which on its further side borders on Khorassan and 
Chimam, as Avicena says.’’ It also came from Mandu and Chitore. 

He devotes a considerable space to the discussion of the etymology 

of the various names by which the drug was known to Orientals and 
Europeans. He identifies laserpiciwm with asa-fetida, the fact that it 
was used as a condiment being a confirmation of this opinion. It was 
largely used by the natives with their vegetable food as a corrective, and 
considerable aphrodisiacal properties were (and are still) ascribed to it. 

He says Avicena was from Bokara, and mentions many other 
authorities in this Colloquy. (See N°. 11.) 

| References.—Bontius and Piso, lib. iv., p. 41; Ainslie, 1., p. 20; 
Fluckiger and Hanbury, p. 280; Khory, p. 386. | 


(2) Ani, Arab and Turk, and galv and nel in Gujarat. 
[ Indigo.— Indigofera tinctoria, Linn. | 


Garcia, though he enlightens his questioner as to the nature of 
anil, points out that it is not amedicine but an article of merchandise. 
He adds, that the herb which produces it is like that which they call 
mangericao (?) His short description of the manner of manufacture is 
not very correct. He remarks that indigo should have, when pure, the 
finest dark blue colour that can be. 

It is tested, he says, by burning, when there should be no sand 
in the residue; it should also, when pure, float readily upon water. 

| References.—Linschoten, 1., p. 62; 11., pp. 91, 280; Arnsle, 1., p. 
178; u., p. 38; Khory, p. 250. | 

A question arising as to a fruit of the size of a walnut, Garcia 
says it is used as an appetiser, is green when fully ripe, has a carti- 
laginous rind, and is acid in flavour. It is called ambares. Probably 
the fruit of Spondias mangifera, Pers., if not, possibly that of Amblica 
officinalis, Geertn. 

[ References.— Clusius (Acosta), p. 77; Linschoten, 11., 24 ?] 


COLLOQUY VIII. 
Do BaneuE. 


[Indian Hemp.—Bhang or bang, Cannabis sativa, Linn. } 

Garcia points out that bhang is not as supposed by Ruano the same 
as amfie (opium), and that though allied to dinho alcanave (i.e. common 
hemp) it is distinct from it; he adds that the latter is abundant in the 
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Deccan and Bengal, as is also true flax, ‘‘of which our shirts are 
made.” 

The dhang, he says, 1s prepared from the pounded leaves, and some- 
times from the seed, and some mix green areca with it, others add 
nutmeg and cloves, Bornean Camphor, ambergris, musk, or opium. This 
composition, when taken, makes the Moors, who use it, intoxicated, and 
variously affects different persons, some becoming witty or facetious, 
others sad and melancholy. It 1s supposed to be strongly aphrodisiac, 
and to increase the appetite. In this belief it is used by some of the 
Portuguese. Slaves and labourers found relief from their troubles by 
taking it. Linschoten’s chapter on ‘‘Langue’’ is almost verbally 
identical with that by Garcia. 

| References.— Clusvus (Acosta), p. 80; Linschoten, u., p. 115-117; 
Ainslie, u., p. 108; Fluckiger and Hanbury, p. 493; Khory, p. 502. | 


COLLOQUY IX. 
Do Bensvy. 


[Benzoin—Gum Benjamin, the gum resin of Styrax benzovn, 
Dryander. The Siam variety is considered by some to be from a 
distinct species. | 

Called commonly cominham (kaminian) by the Malays; benjuy de 
boninas was a superior variety, as also was amendoado, which had white 
almond-like patches in it, so named by the Portuguese; lowanjaoy 
(luban Jawt, i.e. incense of Java) by the Moors, uwdo (auda) by the 
Deccanis and Gujaratis (vrddha, Sanskrit). 

A large part of this colloquy is taken up with discussing the early — 
references, or rather the supposed references to this resin. Garcia © 
explains how it came to be confused with asa-foetida, and shows that it : 
was not produced inJudea or in Europe. It was aconsiderable export 
from India to Arabia, Turkey, and Persia. | 

The valuable amendoado variety, came, he says, from Siam and | 
Martaban—the blacker kind came from Java and Sumatra; the benjuy de i 
boninas (i.e. of flowers) also came from Sumatra, and was, he believed, i 
obtained from new trees. Garcia suggests that storax was mixed with | 
this variety. He mentions, parenthetically, in this colloquy that | 
Ludovico Varthema was an author unworthy of credence. | 

[ References.—Linschoten, I., pp. 102, 112; 11., pp. 96-98 ; Bontiusi 
and Piso, lib. iv., p. 42; Amsle, 1., p. 3838; PMluchiger and Hanbury, | 
p. 361; Khory, p. 384. See also Glossary by Sir H. Yule for | 


etymology and early notices. | 
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COLLOQUY X. 


(1) Do Bex, Que sio as macs QUE cA USAMOS; (2) ET Dos Brrnpoxs ; 
(3) Dos NoMEs E APELLIDOS DOS REIS E SENHORES DESTAS TERRAS; (4) Do 
ENXADREZ E DE SUAS PECAS; (5) E DO Berre. 


(1) Do Ber. 

[ Bier, the jujube, fruit of Zizyphus yujuba, var. | 

Called bor by the Canarese; der in the Deccan; vedaras of the Malays. 

The best, says Garcia, are long shaped [the cultivated variety | 
from Balaghat, from a different tree from the ywjubas, as is also a small 
kind brought from Khorassan. The der, he adds, is much prized ‘in 
Goa, as it there takes the place of the pippins of Portugal. 

[ References.— Clusius (Acosta), p. 24 (?); Arnsle, 11., p.94; Khory, 
p. 220.] 


(2). Dos Brindoes. 


[Called Mate mangosteen by the English in India, the fruit of 
Garcinia purpurea, Roxb. | 

Of this fruit Garcia says :—‘‘ Outside it is somewhat red, but inside 
it is of a fine red which resembles blood; and there are some which 
are black, and these are not so sour, because this blackness comes 
through their being very ripe; but inside they are always very red, 
and although they are pleasant to the taste of many, they are not so 
to mine, neither for medicine nor as food because of their great sour- 
ness, the tamarind being more agreeable. This fruit serves for dyeing, 
and the rind is dried and exported by sea to make vinegar. Some 
persons have already taken it to Portugal, and succeeded well with it.” 

[ References.—Linschoten, 11., p. 84; Khory, p. 169. | 


(3). Dos nomes e apellidos,' &c. 


[i. e—Names and titles of the kings and nobles of these regions. | 
Garcia says that Nizamoxa (Nizam Shah) is the King of Balaghat, 
and that he himself had several times cured the Nizam, for which he 
received 12,000 pardaos, but had refused a yearly retainer of 40,000 
pardaos to visit him at certain timesin the year. He speaks of a King 
Dely (or king of the kingdom of Dely) who had taken Balaghat some 


1 Garcia says that it is only in deference to his questioner’s special request, and 
for the information of people in Spain that he introduces a subject like this, that in 
no way serves the ends of physic. 
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300 years previously from the Venezaras (Vanjards or Brinjdrds), and 
the Colles (Kolis, whence Cooly) who, like the Rezsbutos (Rajputs) live 
by thieving to this day, and are unsubdued, and receive blackmail 
from the kings in the vicinity of the regions occupied by them. 
Although the remainder of this account contains much of interest 
it need not further be dealt with here, as it is all reproduced in 
Linschoten, chap. 27, and has been annotated in the recent edition of 
his travels, published by the Hakluyt Society (1885, vol. 1., pp. 165— 
174). Itis soconfused and incorrect, however, that the editors remark 
that ‘‘it would take too much space to correct it fully.” Garcia’s 
historical information was evidently obtained from ignorant natives. 


(4). Do enxadrez e de suas pecas. 


(Concerning chess and chessmen. ) 

Garcia says that in playing chess natives say wa (i.e. shah) or king, 
instead of wegue (sheikh) for our check. The queen they call goazir 
(vazir), the bishop, fi/ (i.e. elephant), the knight, guora (i.e. ghora 
= horse), which he incorrectly says also means elephant, the rogue (our 
eastle, rook) roch ha, and the pawn (prada and peon = a foot soldier). 


COLLOQUY X. dis. 
Do Betre.! 


[ Betel.— Leaves of Chavica betel, Mig. | 


Betre in Malabari ; pam (pan) in Deccani, Gujarati, and Canarese ; 
ewr? in Malaio (Borneo ?); tembal by Avicena. 

Garcia says he never could overcome the dislike to betel which he 
experienced when he tasted it on his first arrival in India, though many 
Portuguese use it. It is eaten mixed with areca nut, lime, Bornean 
camphor, aloes, kwtch, or catechu, and ambergris. He says the Nizam 
Shah expended 3000 cruzados* upon it annually, it being then (as now) 
presented at the conclusion of interviews. 

He says the Indians are in the habit of keeping the nail of the 
right thumb pointed and sharp, in order to remove the midrib of the 
leaf. Betel was regarded as an aid to digestion, and a powerful 
aphrodisiac. 


1 This is put in the 1872 edition in its proper place, having been erroneously 
printed at the end in the original Goa edition, as is pointed out by the author 
himself. 

2 The cruzado was worth from 2s. 3d. to 2s. 10d. 
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Betel, he says, chiefly grows near the sea, but was also cultivated 
at Daulatabad and Bisnagua (Vijayanagar). He points out that it is 
quite distinct from the Loliwm Indum (malabathrum), see CoLu. Xxu1t. 

| References.— Clusius (Acosta), p. 28 ; Linschoten, 11., pp. 53, 63, 
&c.; Bontius and Piso, lib. vi., p. 91, fig.; Arnsive, 11., p. 269; Mluckiger 

and Hanbury, p. 607; Khory, p. 496, and Yule’s Glossary, p. 67. | 


COLLOQUY XI. 
(z.) Do Catamo ARamatico E pas Caceras. (2) 
(1).—| Rhizomes of Sweet flag, Acorus calamus, Linn. | 


It is called, according to Garcia, vag (vaya) in Gujarat, bache (bdcha) 
in the Deccan, vasabu in Malabar, daringo (dermmgu) in Malaya, 
heger (eger) in Persia, vatcam in Concan, cassub aldirira (= qacab al dhe 
ura) in Arabia. 

Garcia maintains that it is only produced in India, in Gujarat 
and Balaghat, where it is largely cultivated, and is distinct from the 
acorus of Kurope. He explains some of its topical names as being due 
to its having been imported into various places from India. He states 
that it is used as a medicine in India for diseases of men and women, 
and in the cold season it forms part of a compound called arata, which 
is given each morning to horses. 

| According to Fluckiger and Hanbury the acoron of Dioscorides 
and Pliny is certainly identical with this, and probably also the 
KaNapos apwwatucos of Dioscorides. It is now established as a wild 
plant throughout the greater part ofKurope, and is cultivated in Burmah 
and Ceylon.] — 


| References.—Linschoten, u1., p. 128 n; <Adnsle, 1., p. 417; 
Pluckiger and Hanbury, p. 613; Ehory, 586. | 


(2). Das caceras. 
[Singhara Nut ?—TZrapa bispinosa, Roxb. | 


[It seems probable that the caceras of Garcia is the nut known now 
in Bengal as the senghdrd, but his account of it is not very explicit. | 
He says :—‘‘It is nothing but a fruit which grows in the mud under 
the ground, and afterwards, in the dry season, it shoots up and sends 
up a stalk as short as the forefinger, with leaves joined one with 
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another, and these leaves are very green, and of the form of the 
padana (?), and after the mud dries it shoots out like potatoes, and 
when dry tastes like common chestnuts, and before it is dry its smell is 
bad, . . . it is not used as physic.” 

[These nuts are eaten by the poorer classes of natives, and are 
cultivated in swamps and tanks to a large extent in some parts of 
India. An interesting account of the cultivation in the N. W. Pro- 
vinces is given by Col. Sleeman in his ‘‘ Rambles,”’ &c., vol.i., p. 101. ] 

[ References.—hory, p. 301. | 


COLLOQUY XII. 
(1) Dre Dvas manurras DE Canrora; (2) E DAS CARAMBOLAS. 


(1.)—[ The two kinds of camphor—(1) Bornean camphor, from 
Dryobalanops aromatica, Gartn. ; (2) Chinese camphor, from Cinna- 
momum camphora, Fr. Nees. | 

Called capur and cafur by the Arabs. 

Garcia says that a pound of the Bornean camphor was worth a 
quintal of the Chinese. It was of four denominations, namely, head 
worth 80 pardaos the quintal; breast, 20; legs, 12; foot, 4 or 5. 
He correctly describes camphor as an exudation, not the pith of the 
wood, as some supposed it to be. He says it was not known to the 
Greeks (this is confirmed by Fluckiger and Hanbury). The Bornean 
kind came from Borneo, Bairros (i.e. Baros? in Sumatra, not in 
Malacca, as he says) and Pacem (i.e. Pasei, also in Sumatra). Of the 
Chinese kind most came not from Canton but from Chincheo (a port in 
Fuh-kien, a province of China); it was made by the Chinese into 
lozenges, and it was believed that in the manufacture a certain 
proportion of the Bornean camphor was used. The Chinese kind was 
volatile, but the Bornean was not so. 

Garcia gives some particulars in this colloquy as to the peal and 
value of the exports generally from China. 

[ References.— Clusius (Acosta), p. 14; Linschoten, 1., pp. 112, 120; 
W., pp. 67, 117, 118; Aznshe, 1., p. 48; 2 Dniclisacr and Hombre. 458 ; 
hey, 105 175.] 


(2) Das CaramBoras. 


[Carambola—Fruit of Averrhoa carambola, Linn. | 
Called carambola in Malabar; camariz in Canara and the Deccan, 
and balimba in Malaya (Borneo? See note on page 415). 
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Garcia says it is given medicinally, in diet, in fevers, and that from 
the juice a collyrium is prepared for dimness of vision. Many people 
find the taste pleasant, especially of those called agras doces, on account 
of their great acidity. An agreeable conserve is made of them with 
sugar, and he was in the habit of ordering it instead of acetous syrup. 
He explains in this as well as in other colloquies that the names for 
various Indian products, which had been adopted by the Portuguese, 
were derived from those in use in Malabar, because it was on that 
coast, at Cochin and elsewhere, that they first established themselves 
in India. 

[ References.— Clusius (Acosta), p. 73 ; Linschoten, 11., pp. 33, 34 ; 
Bontius and Piso, lib. vi., p. 102, fig. ; Drury, Useful Plants, p. 56. | 


COLLOQUY XIII. 
(1.)—Dr Dvas Manurras pz Carpamono (2) u Caranpas. 


(1.)—The two varieties of Cardamom, Cardamomo maior e menor 
[i.e. the great and little Cardamom ]. . 

[ The fruit of Elettaria cardamomum, Maton. | 

Names—Caculla quebir (i.e. qagolla kabir), the large var., and 
caculla ceguer (gagqolla caghr), the small var., Arab.; etremelly 
(elattar’) in Malabar ; ducal in Ceylon; fal and elacht by the Moors 
in Bengal, Gujarat, and the Deccan; and dore by the Gentoos 
(Hindus) of the same regions. 

Garcia maintains that neither the Greeks nor Romans knew this 
drug, which he deduces from the fact that the descriptions of car- 
damomum by Galen, Dioscorides, and Pliny, do not agree with its 
characters. He says it is sown lke our peas, and the tallest kind is 
about a covado (cubit) in height, and the pods which hang from it 
contain from 10 to 20 grains. Both varieties, he states, are found in 
India; principally in Calicut as far as Cananor and other parts of 
Malabar, and in Java. An especially large kind, but less aromatic, 
was produced in Ceylon and was carried to Hormuz and Arabia as 
merchandise. 

Its principal use, according to Garcia, was for chewing with betel, 
but it was also used in the manufacture of syrups. 

_ This chapter is principally occupied with a discussion as to the 
confusion about this drug in the works of writers, both ancient and 
modern, whom Garcia criticises somewhat severely. 
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[References.—Linschoten, 11., pp. 67, 86-88; Bontius and Piso, 
lib. vi., p. 126, figs.; Aznslie, 1., pp. 52, 54; Mluckiger and Hanbury, 
p- 582; Khory, p. 519. | 


(2).—CaranDas. 
[ Karanda, Hin., fruit of Carissa carandas, Linn. | 


Garcia says the ‘‘Carandas abounds on the Continent and in Bala- 
guate (Balaghdt). The trees are of the size of the arbutus, and the 
leaf also, and the flowers are many, and smell like woodbine when they 
are ripe. It is a very agreeable fruit, is black, and tastes like grapes ; 
and there was a man who made wine of it, and it yielded good must, 
and probably if there had been sufficient of it it would have become 
good wine. At first this fruit is green and of the size of a nut with its 
shell, and is larger in Balaguate.”? When ripe it is eaten with milk and 
salt, and while green it is salted and eaten to produce appetite. ‘‘It 1s 
also preserved in vinegar and oil, to make achar (pickle). Similarly 
there are brought from Persia, and Arabia, green plums, and apples, 
and vine stalks, &c.’’ 

[References.—Bontius and Piso, lib. vi., p. 94, fig.; Drury, Useful 
Plants, p. 116; Khory, p. 391. | 


COLLOQUY XIV. 
Da Cassta Fisruna. 


[ Cassia fistula, Linn., Cathartocarpus fistula, Pers. | 


Hivaxamber (and chiarsamdar apud Avicena) Arab ; comdaca, 
Malabar; bavasinga, Canara; bavessingua by the Brahmins of the 
Deccan ; gramalla (garamalo) by the Moors of Gujarat and the 
Deccan. The tree is called dao in Canara. 

The tree, Garcia says, is of the size of a pear-tree, and the leaves 
like those of the peach, the flowers being like those of the genista 
(i.e. brown cytisus). The pod (canna or cane) is from two to five 
palms long. It is found wild throughout India and at Cairo; but the 
best is from Cambay ; possibly it is found in Malacca and in Sofala. In 
Cambay a sandy weight of it, of 522 arretels, could be purchased for 
360 reals, or one pardao, whence Garcia considers the Portuguese to 
be more blest than the Spaniards, who get their sole supply from 
S. Domingo, where it had been introduced and flourished. In the 
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West Indies, he says, the pods were hollow and large. Its chief 
use was (and is at present) as yielding a mucilage which acts as 
a purge. Garcia discusses various fabulous attributes given to the 
shells of the pod and other parts of the tree. 

| References.— Clusivus (Acosta), p. 41; Linschoten, 11., pp. 121, 122; 
Bontius and Piso, lib. vi., p. 101, fig.; Avnsle, 1., p. 60; Mluckiger 
and Hanbury, p. 195; Khory, p. 247. | 


COLLOQUY XV. 
Da Caneta E DA CASSIA LIGNEA E DO CINAMOMO. 


[ Cimnamon.—The bark of Cinnamom zeylanicum, Breyne, and other 
species.] Called salihacha by the Arabs and Persians; quer fa (the 
canela), by the Arabs; darehind in Hormuz; caismanis and caismao, 
Malaya; cuurdo (kurundo) in Ceylon ; camea in Malabar. 

Garcia says all the above are one and the same, though bearing 
different names, conferred by people at a distance who did not under- 
stand their nature properly, and were misled by differences in appear- 
ance and quality. He dismisses contemptuously the fables told about 
cinnamon by Pliny and Herodotus. He also disposes of the myth of 
its being derived from Ethiopia, saying that in early times it was 
carried by the Chinese (the cassia lignea from China) to Hormuz ; 
and those who took it thence to Aleppo misinformed the Greeks 
as to its true source. Parenthetically he remarks on the diversity 

produced in fruits, not only by grafting, but also by transplanting 
from one country to another. 

He speaks of the China trade which had existed with Ceylon, 
Malacca, and Hormuz, as many as 400 junks having, it is recorded, 
-arrived in a single tide at Hormuz. He mentions a fort called China 
cota at Calicut, erected by the Chinese, and of a memorial stone left by 
them at Cochin. 

: The name cinnamon he derives from amomo (cardamom) of China, 
and cassia from caismanis (kaimanis). This long colloquy contains 
‘much information, and concludes with a picturesque description of 
| Ceylon. 

| | References. —Clusius (Acosta), p. 22; Linschoten, u., p. 76; 
| Piso m Mantissa Aromatica, p. 165, fig. ; Diaie I., p. 12; Fluckiger 
and Hanbury, p. 466 ; Khory, p. 472. 1 
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COLLOQUY XVI. 
(1) Do Coco Comum; (2) © po pas Marprvas. 


[ Concerning the common cocoa-nut and that of the Maldives Go 
be of the Seychelles.) | 


(1)—The cocoa-nut, Cocos nucifera, Linn. 
It is known by the following names; maro, the tree, and narel 


(nareyala) the fruit: names used by all as well as the Persians and. | 


Arabs; jauzvalinds (yarye al Indi, i.e. nut of India), so called by Avicena; 
jar-al-nare (i.e. tree of the coco), so called by Serapion and Rasis ; 
temgamaram the tree, temga the fruit, by the Malabaris; trzcam the 
tree, nthor the fruit, in Malacca; Coco by the Portuguese, because the 
fruit with its three scars Peco the face of the “‘ bogio ” or other 
animal. 

This palm thrives best in sandy soil, especially near habitations, 
and is not found far in the interior. Parenthetically he remarks that 
the palmeira (i.e. Barassus flabelliformis) was unknown to the Greeks, 
and that the Arabs wrote little about it. 

The timber of the Coco palm, though not very good, is useful on 
account of its great length. In the Maldives vessels are wholly con-. 
structed and fitted of materials furnished by the palm. In Malabar 
houses are thatched with the leaves, called olla by the Portuguese. 
There are two varieties of the palm, one yielding fruits and the other 
sura (i.e. toddy), which when fermented, they call orraca (arrack) and 
the finer quality which resembles brandy they call fula (from phul a 
flower). By mixing the orraca with a small quantity of sura, and 
placing it in the sun they make vinegar. After the sura they draw from 
the tree a further fluid from which, when thickened by sun or fire 
heat they make yagra (i.e. jaggary = molasses). The best kind is from the 
Maldives, being not so black as that from other countries. When fresh 
the fruit has a tender rind which tastes like the artichoke, a languid 
and sweet kernel, and a soft and sweet water. In its green state it is 
called elevt by the Malabaris, and /anha in Goa. The fibre of the husk 
is called catro (kowr) and is used for cordage and caulking vessels, as it 
does not rot in sea water. The shells are used as cups by the meaner 
sort of people, and the charcoal made by burning them is used by 
goldsmiths, Of the pounded fruit, with the milk, they prepare a dish 
which resembles rice and goat’s milk. From the dried fruit called 
copra (khopra) they extract oil by means of a press, and they use it 
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| both in food and for burning. Another kind of oil is made from fresh 
| cocoa-nuts by pounding and pouringwarm water on them. This yields 
a purgative medicine, and the copra oil is good for the nerves, the 
| patient being placed in a bath of it in a wooden trough. Garcia ex- 
| plains in a manner unlike his usual style the relaxing character of the 
| oil as compared with the constipating character of the fruit, by saying 
| that the former is formed of air, and the latter from the earth. The 
| young sprouts constitute an agreeable vegetable which tastes like 
chestnuts. 

[ References.— Clusius (Acosta), p. 85; Linschoten, u., pp. 48, 51; 
| Bontius and Piso, lib. iv., p. 45; Ashe, 1., p. 77; Fluckiger and 
| Hanbury, p. 655 ; Khory, p. 555. | 


(2) [The Coco de mer, Lodoicea seychellarum, Labill. ] 


| To it many medicinal virtues were attributed by the older writers, 
| including its being an antidote to poison. According to Garcia it was 
| thrown up on the shores of the Maldives. He states that—‘‘The common 
report is that these islands were once part of the Continent, and being 
low, they were inundated and these palms remained there rooted in 
‘the soil now covered by the sea, and being very cld they produced 
jithese large Cocos. They have neither leaves nor trunk from which 
|to judge whether they are of the same species (as the common) or 
mot.” 

This description clearly refers to the Coco de mer of the Seychelles, 
‘the nuts of which are drifted eastwards to the Maldives, and have given 
‘vise to much speculation and myth since the earliest times. Of their 
reputed virtues Garcia is most incredulous. 
| [| References.—Linschoten, 1., p. 75; Piso in Mantissa Aromatica, 
pp. 2038-226 (an elaborate disquisition); Ainslie, 1., p. 127; Khory, 


COLLOQUY XVII. 


(1) Do Cosro (2) © pa CottErRtco Passio. 


[ (1) Kostos—The root of Aplotaxis auriculata, D’C. Aucklandia 
‘costus, Falc. | 

Names—Cost or cast, Arabic; wplot in Gujarat; pucho in 
Malacca (the common name in India at present is pachak). 

| The costus grows in the region between Bengal, Delhi, and Cam- 
bay, i.e. the land of the Mandou (Mandu), and it comes also from 
‘Chitore, from whence come waggons laden with this uplot or costus, 
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despique (spikenard), and tincar (borax), to Amadabar (Ahmadabad), 
and Cambaiete (Cambay) whence, it is exported throughout Asia to 
Europe and parts of Africa. Garcia maintains that there was but one 
kind, and that it was only produced in India notwithstanding that 
writers have described varieties as though they came from Syria and 
Arabia. ) 
In describing the Chinese, of whom he gives an excellent character, 
Garcia says that ‘‘the art of printing was always in use there, and it 
is not in the memory of man among them by whom it was invented,” 


to which Ruano replies that the inventor was from Hungary, or the. 


country to the north which is said to border upon China. 
[ References.—Linschoten, 11., pp. 129-130; Bontius and Prso, 
libs iv:, p- 46; Ainsie) ep. WOd ee ps7 Ga: 


(2) Cuorerico Passto | Cholera]. 


Called morai in India, corruptly mordexi by the Portuguese ; 
hachaza by the Arabs; sacda, according to Rasis. 

Garcia says that those attacked seldom survive twenty-four hours. 
A patient whom they visited was prescribed for as follows:—To get 
no water to drink, or, if any, some in which heated gold had been 
quenched; to have his feet cauterized with hot irons, and an emetic 
and a clyster administered, his body to be anointed with warm oil; 
and to drink chicken broth flavoured with cinnamon, rose water, coral, 
and gold. Garcia does not record whether the patient survived this 
treatment. | 

Other drugs which he mentions as being of specific efficacy in 
cholera are bezoar, triaga, sumac, &c. 7 

| References.—Linschoten, 1., pp. 2385, 286; 1., p.22; Bontius and 
Piso, lib. i., p. 21; Asle, 1., pp. 82, 98, 304; m., p. 5381; Khory, 
pp. 106, 239, 280.] 


COLLOQUY XVIII. 


(1) Da crisocora (2) © croco Iypraco (quE E acarRAo Da InpI4) 
(3) EB DAS CURCAS. 
(1) Crisocola (or Borax). 

Garcia says it is called téncar in Arabic (the Arab name is duruk or 
boraga, and tinkara or tankara the Persian; it is called ¢énkal in 
India). 

Garcia says borax is little used in India for medicinal purposes, but 
for the teeth and in the cure of the itch and in surgery it is employed 
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to some extent. As an article of merchandise it comes from Mandu 
and Chitore, being obtained in a mountain 100 leagues from Cambay 
Git was really obtained from Thibet, which is more distant). It was 
used largely as a flux for melting gold and other metals. 


[ References.— Ainslie, 1., p. 44; Khory, p. 79. | 


(2) Croco Indiaco, acafrao da terra or agafrao da India. 


[ Turmeric, the root of Curcuma longa, Linn., and other species. | 

Called alad (halada or haladi) or mangale (munjel) by the Canarese 
and Malabarese ; cunhet (?) by the Malays; dazard (ddra-zarda) by the 
Persians ; habet (?) by the Arabs. It is the calidunium or caletfium of 
Avicena. : 

Garcia says it is not found in Persia, Arabia, or Turkey, but was 
abundant in Cananor and Calicut. 

It was used in India, and also in Arabia and Persia for dyeing and 
for seasoning. It was also applied to sore eyes, and, mixed with 
orange juice and cocoa milk, it was efficacious for the itch. 


[| References.— Clusius (Acosta), p. 48; Bontius and Prso, lib. vi., 
p- 116, fig.; Adnslie, 1., p. 454; Kluchiger and Hanbury, p. 577; 
Khory, p. 521. ] 


(3) | Das Curcas. Seeds of Jatropha curcas, Linn. ? | 


Called curcas and chiviquilengas in Malabar ; carpata in Cambay ; 
hab-al-culcut of Serapion ; quilquil of Rasis. 

Garcia describes curcas as consisting of certain white grains larger 
than a hazel-nut witha shell, but not soround, and tasting like cooked 
truffles. They were cultivated in Malabar, and grow in clusters. If 
taken in quantity they are apt to cause cholera, and are aphrodisiac. 

[I have very much doubt as to the identity of this fruit, because 
Jatropha is said to be poisonous and to produce violent purging; but 
Garcia appears to have used his cwrcas in curry, and says that it was 
non-medicinal, while Ainslie and Khory ascribe to the Jatropha medi- 
cinal properties. | 

[ References.— Ainslie, 11., p. 45; Khory, p. 490. | 
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COLLOQUY XIX. 


Das CUuBEBAS. 


[ Cubebs—The fruit of Proper cubeba, Linn. A climbing diccious 
shrub, indigenous to Java, Southern Borneo, and Sumatra. | 

Names—cubebd and cabeb by the Arabs; cabebechini (hababa chint) 
by people in India generally except those who speak Malay, because 
it was brought to India from Java by the Chinese; cumac or cumacos 
in Java. 

It was used by the Mahommedans in India, as an aphrodisiac. It 
erows like the pepper, but its leaves are somewhat narrower than those 
of the pepper. The fruit is cooked before exportation to prevent its 
cultivation elsewhere. Garcia points out that it was a mistake to 
confound it with pimenta, which was also exported from Sunda, but 
in much larger quantities ; being used as an article of food not a medi- 
cine. He further states that Serapion and Avicena were in error in 
regarding cubebs to be the same as the carpessio of Galen, and the 
myrto agreste of Dioscorides. He also denies that it is to be identified 
with the witex or agnus castus, the latter being an aphrodisiac. 

[ References.—Linschoten 11., p. 180; Ainshe 1., p. 98; Fluckiger 
and Hanbury, p. 526; Khory, p. 494. | 


COLLOQUY XxX. 


(1) Do Datura (2) £ pos Dortozs. 
(1.) Datura. 


[The Datura plant, Datura stramonium, Linn., and D. alba, Nees. | 
Garcia describes the intoxicating effects produced by datura, and 
takes Ruano to see a woman under the influence of a dose adminis- 
tered by her servant previous to robbing her. He prescribes for the 
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woman emetics, clysters, and bleeding, and says this treatment never 


fails. 


[ References.— Clusius (Acosta) p. 77; Linschoten, 1., pp. 210, 211; 
Il., pp. 68, 72, 212; Adnslie, 1., pp. 443, 446; Pluckiger and Hanbury, — 


p. 412; Khory, p. 451. ] 


(2) Dorioes. 
[The Durian fruit, Durio zibethinus, D’C. | 
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Garcia’s account of this famous fruit resembles those now often 
recorded which represent it as most agreeable to some and repulsive 
to others. Some persons are infatuated about it, while others, he 
says, describe it as suggestive of rotten onions. The Malays regard it 
as an aphrodisiac. 

| References.— Clusius (Acosta), p. 65; Linschoten, u., p. 34; 


Bontius and Piso, lib. vi., p. 118, fig. | 


COLLOQUY XXI. 
Do EBUR 0U MARFIM E DO ELEFANTE. 


[| Ivory and Elephants. | 


Called fil by the Arabs ; ati by the Deccanis; acet: by the Canarese ; 
ane by the Malabars; ytembo by the Caffres of Ethiopia. 

Garcia denies that the bones of elephants are used for any useful 
purpose. He states, with less than his usual accuracy, that the 
elephant has only two teeth (by which perhaps he meant tusks, 
ignoring altogether the molars), and relates a story of an elephant in 
Malabar, which not only could speak two words, but that when 
ordered by its naire (nair), keeper, to take a kettle to be mended, ob- 
serving that on the first occasion it was done imperfectly, on the 
second it, of its own accord, tested for leaks by dipping the kettle in 
water. 

Six thousand guwintals of ivory were imported into India annually 
from Sofala and Melinda in Ethiopia. There were a few elephants 
in Malabar, many in Ceylon, and the latter were considered the 
best in India. Elephants were also to be found in Orissa, Bengal, 
and Patna, and on the borders of the Deccan (Cotamulco)—1.e. the 
mulk (country) of Qutab—in Pegu, Martaban, and Siam. Garcia 
seems to be doubtful as to the existence of a white elephant in Siam, 
and that the king was called ‘‘lord of the white elephant.”” Cambay 
alone consumed nearly the whole of the six thousand guintals of ivory 
brought from Africa, this being due to the fact, as Garcia puts it, that 
‘the demon infuses a certain superstition into the women and girls of 
the Banyans, who are those that live according to the Pythagorean 
custom. It is, that when any relative dies the women burn all the 
bracelets on their arms, which are twenty at least, and then they 
make other new ones, &c.” 


408 Proceedings of the Royal Irish Academy. 


He concludes by saying that there are more elephants in Africa 
than there are cows in Europe. He describes the method of their 
domestication and capture in India, and their use in war; and he 
combats the common but erroneous idea as to the mode of their sexual 
intercourse, adding, as others have done since, that the male generally 
takes advantage of higher ground at the time, the female standing below. 
He confirms Pliny’s account of the superiority of the elephants of 
Taprobana, provided he meant Ceylon, and not Sumatra, thereby. 
The training was effected by whips, abuse, and hunger, combined with 
kindness and good treatment. 

[ References.— Clusius (Acosta), p. 17; Linschoten, p. 1; Ashe, 
Te, op. 409i s Eehony, ops 0 les) 


COLLOQUY XXII. 
(1) Do Favret (2) & pos Fieos pa Inpia. 


(1) Faufel—The nuts of Areca catechu, Linn. 


Called faufel and jilfel ( fofal) by the Arabs ; pac ( paak) in Malabar ; 
areca by the Nairs; supar? by the Gujaratis and Deccanis ; chacanz, a 
small variety in Cochin ; pina (penang) in Malacca; poas (puwdk) in 
Ceylon ; areca and nan da India by the Sarees: 

Garcia describes the use of areca as a masticatory when combined with 


cati (cutch), lime and the leaf of the betel, and where the latter is not 


obtainable cloves are substituted. A good kind is found at Chaul, but 
the best was from the Island of Mombain (Bombay, see Coin. xxxtv.), 
which, he adds, was leased to him by the King of Portugal. He says, 
that the tree was only found in two parts of Arabia, namely, Xael 
(Shael or Zeyla in Africa) and Dofar (Darfur). He says that the nut, 
if eaten when green, causes intoxication. Eaten with the betel, &c., 
it purges the head and stomach, and comforts the gums and teeth. 
The nobility add camphor, eagle wood (see Cont. xxx.), and ambergris 
to the other ingredients. He says he used distilled infusion of areca 
with success in choleraic diarrhea. 

[ References.— Clusius (Acosta), p. 34; Linschoten, 1., pp. 2138, 214; 
Il., pp. 62, 68; Bontius and Piso, lib. vi., p. 90, fig. ; Adnsie, IL, 
p- 268; Pluckiger and Hanbury, p. 607; HKhory, p. 581. | 


(2) Dos figos da India—Indian figs. 


[The Plantain, Musa sapientum, Linn. | 
The above title for the plantain is commonly used by early writers 
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on India. The Portuguese appear to have derived the name from that 
in use by the Mahommedans, who regard the plant as having furnished 
the leaves with which Adam and Eve clothed themselves in the Garden 
of Eden. 

Garcia states that the native names are quelc in the Deccan, Gujarat, 
and Bengal; palam in Malabar ; pzcam in Malaya (Borneo ?) ; musa and 
amusa by the Arabs; bananas in Guinea; ininga by the Caffres. 

Garcia quotes Avicena,! Rasis,? and Serapion® on the therapeutic 
qualities of the fruit. It is, they say, an aphrodisiac; but possessing 
little nutriment, it lies heavy on the stomach. It may be applied with 
advantage to the lungs and breast to reduce inflammation. He com- 
mends a dish of them when roasted, steeped in wine, and sprinkled 
with cinnamon. 

A well-flayoured variety, green and long, from Malabar, is, he says, 
called chicapaloes. He refers to it being found in Brazil, and being 
cultivated in Portugal. 

| References.— Clusius (Acosta), p. 67; Linschoten, t., p.37; Ainslie, 
I., p. 316. | 


COLLOQUY XXIII. 
Do Forio InpIo ov FoLHA DA INDIA. 


[Of Malabathrum, leaves of Cinnamomum tamala, Fr. Nees. | 


Called tamalapatra in India; cadegr Indu (sadaj-t-Hind:) Arab ; 
malabatrum of Greeks and Latins'; lingua de vaca, lingua de passaro, 
and melao da India are mere translations of the Arabic name. 

He says the accounts by Pliny and Dioscorides are incorrect as to 
the plant being like a water bean, for these leaves are borne on a tree 
(which is quite true). He denies that it grows in marshes, and states 
that it occurs on dry land. It is not found, he adds, in Abyssinia, 
and doubts its occurrence in Egypt and Syria. It was said to have 
the same qualities as spikenard, was useful as a diuretic, and for pre- 
serving clothes from moths, &c. 

[ References.—Linschoten, 11., p. 1381; Pluckiger and Hanbury, p. 
480; Khory, p. 472. | 


1 Cap. 492, lib. ii. 2 Ad Almansorem, cap. 38. 3 Cap. 84. 
4 Dioscorides, lib. i., cap. 2, Galen’s, Simpliciwm medicamentorum. 
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COLLOQUY XXIV. 
Der puas MAneEtRAS DE GALANGA. 


[Of the two kinds of galanga, the rhizomes of Alpina officinarum, 
Hance, and A. galangal, Willd, the former is the small kind and is 
from China, and the latter, the large kind, is from Java. | 

Called calvegido by the Arabs (should be khalandjdn) ; chaligao 
and galungem by the Moors after Serapion;' davandon by the Chinese 
for their species, and dancuaz by the Javanese for theirs. The Indians 
and Portuguese apply the last name, Jancuaz, to both varieties. 

Garcia describes the Chinese species as having leaves like the myrtle 
(which is incorrect, both being flag-like plants with lanceolate 
leaves). They are propagated by their roots like ginger, though 
occasionally grown from the seeds by the Javanese residing in India, 
who used the plants in salads and for medicine. He says it is quite 
different from the Calamo aromatico and acoro (see Cott. xi.), is hotter, 
and has a sweeter smell, and is not applicable to the same purposes. 
He adds that it is a mistake of the Italian friars to identify it with 
esguinanto (see CoLL. LiI.), which grows in Arabia. — 

[ References.— Clusius (Acosta), p. 48 ; Linschoten, 11.,p. 181 ; Piso, 
Mantissa Aromatica, p. 191; Anse, 1., p. 140; 11., p. 146; Pluckiger 
and Hanbury, p. 580; Khory, p. 524. | 


COLLOQUY XXYV. 
Do Cravo. 


[ Of the Clove—Flowers of Hugenia caryophyllata, Thunb. | 


Called gariofilo, or more properly, says Garcia, cariofilo by the 
Latins (caryophyllium); calafur (should be quaranfol) by the Arabs, 
Persians, Turks, and most of the Indians; chanque (should be chenkeh) 
in the Moluccas. | 

Garcia (incorrectly) says it was a recent discovery unknown to the 


Greeks, and not mentioned in Galen’s original works, though occurring ~ 


in later editions. He refers to the Molucca Islands as having been 
the cause of war between the Spanish and Portuguese. He says the 
trees resemble the laurel in size, and that though they grew in Ceylon 


1 Cap. 332. Further on he says, Serapion described the two species under the 
names calumgiam, c. 331, and cazerhender, c. 196. 
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they bore no fruit there, being only productive in the Moluccas. There 
are two varieties, the smaller of which is pulled and dried when 
formed, and the larger, called Madre do cravo, is allowed to ripen on 
the tree. The stalks of the flower-heads are called fuste by the 
Spanish, and castum by the Portuguese. Called cravo because it is in 
the form ofanail. The tree takes eight years to mature, and lasts, it is 
said, 100 years. The crop is gathered from the middle of September 
to January, and into February. The inhabitants of the Moluccas do 
not themselves use it. It was first made known by Chinese traders to 
India, Persia, and Arabia. 

| References.— Clusius (Acosta), p. 31, fig. ; Linschoten, pp. 67-81 ; 
Piso, Mantissa Aromatica, pp. 177, 179, figs.; Ainslie, p.75; Hluckiger 
and Hanbury, p. 249; Khory, p. 308. 


COLLOQUY XXVI. 
Do GENGIVRE. 


[ Of Ginger—The root of Zingiber officinale, Roscoe. | 


Called gengibil (zangebilarataba) by the Arabs, Persians, and 
Turks; adrac (adraka) when green, and sucte when dry by the Guja- 
ratis, Deccanis, and Bengalis; img: by the Malabars; alva in Malaya 
(Borneo ?). 

Garcia says that it isa plant like the flag or marsh-lily, &. A 
variety cultivated at Bacaim (Bassein) is less pungent than the ordi- 
_ nary kind, the land there being more humid. Largely used in food, 
_ it is chiefly cultivated in Malabar, which kind the Persians and Arabs 
_ prefer; but it also comes from Dabul and Bengal, besides Bassein 
| and other places along the Western Coast; but there is very little. 
in the interior. It is also found in the Comoro Islands and Mada- 
gascar, and in Troglodita and Ethiopia, but not in Arabia. It is col- 
_ lected in December and January, and is covered with clay to stop the 
pores and preserve it from rotting and being attacked by worms. 
| Garcia points out many mistakes in the descriptions of this plant by 
| Dioscorides, Serapion, Mesue, &c. 

[ References.— Clusius (Acosta), p. 50; Piso, Mantissa Aromatica, 

|p. 189, fig. ;-Adnslie, 1., p. 152; Fluckiger and Hanbury, p. 574; 

_ Khory, p. 518. | 

1 Though originally only indigenous to the five islands of the Molucca Group, it 
_isnow found in Amboyna, Sumatra, Penang, Malacca, Mascarene Islands, Zanzibar, 

| Pemba Island, and the West Indies. See Fluckiger and Hanbury, ‘‘Pharmaco- 

) graphia,’’ p. 250. 
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COLLOQUY XXVII. 
Dz puas MANEIRAS DE HERVAS, &C. 


[Of the two kinds of herbs used for fluxes, the names of which are 
given in this colloquy, and of a herb which will not allow itself to 
be touched without withering. | 


(1) [The bark and seeds of Holarrhena antidysenterica, Wall.’ A 
well-known shrub in Indian jungles. | 


Called corw (khao kurro) by the Canarins (Kanarese); herva 
do Malavar by the Portuguese. (hkutaja, Sansk. ; kureya, Hind. ; 
kurachi, Beng.) 

A distilled preparation of the powdered bark of the root was a 
remedy for cholera. Garcia sets forth in some detail the treatment of 
diarrheea, &c., with this drug, by the Portuguese, and describes the 
rougher preparation of it by the natives; the latter, he says, proving 
the more effectual of the two. He mentions also that the natives some- 
times added opium and nutmeg. The drug was also used in medicines 
for vomiting and for weakness of the stomach. 

[ References.— Clusius (Acosta), p. 29; Denies. 1., p. 88; Khory, 
p. 37. | 

(2) Avacarc. 


[The information given about this plant is too slight for certain 
identification, but I venture to suggest that it may be asva karana, 
Sansk., namely, the sa/, Shorea robusta, Roxb." | 

Garcia says that from the root of this plant a drug was prepared 
which was very efficacious in diarrhcea of old standing. 

(The resin of the sa/ is recognized as a detergent and astringent by 
native practitioners. ) 

[ Reference.—Lhory, p. 177. ] 


(3) The herb which will not allow itself to be touched without 
withering. 

(The sensitive plant—Mimosa pudica, Linn.) 

Garcia simply describes the well-known property of this plant, 
adding that it is not medicinal. 

| References.— Clusvus (Acosta), p. 81; Linschoten, 11., p.70 ; Bontvus 
amd Piso, lib. yi-, p: 119, fig.)). 


1 Waring, pp. 138, 455, has some important notes on the subject of the botanical 
history of this plant. 
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COLLOQUY XXVIII. 


1) Do Jaca, (2) © pos JamBotors, (3) E DOS JAMBOS, (4) F DAS 
) ) ) 
JAMGOMAS. 


(1) [The Jack fruit.—Artocarpus integrifolia, Linn. | 


Called yacas by the Malabaris; panas in Gujarat. 

Garcia describes this well-known fruit, and describes its peculiar 
habit of growing from the trunks of the trees, not from the branches ; 
he compares the seeds to chestnuts, and says they are roasted for eating. 
like the fruit they are somewhat indigestible. 

| References.— Clusius (Acosta), p. 64; Linschoten, 11., pp. 20-23, 
36, 51; Piso, Mantissa Aromatica, p. 191, fig. | 


(2) [Jamboloes — ? Jambuld, Gujarati—this is probably Eugenia 
jambolana. Lam = Syzigiwm gambolanum, Dec. | 


Garcia’s description of the plant is not quite clear enough to 
enable one to be certain of its identity, but it 1s probably a wild variety 
of the above. He says it is found in the fields, looks like the myrtle, 
and that its leaves resemble the arbutus. Ruano compared the fruit to 
Cordova olives in taste. 

| References.— Clusius (Acosta), p. 75; Linschoten, u., p. 34; 
Ainslie, 11., p. 444; Khory, p. 306. | 


(3) Jambos. 


{| Rose apple—this is probably the Malaka jamrul of the Bengalis ; 
SJambosa Malaccensis. | 

Garcia describes the tree yielding these fruits as resembling the 
myrtle; and he says it had been recently introduced from Malacca. 
The fruit was the size of a goose’s egg, red and white coloured, like 
large gall-nuts, but agreeable to the smell and taste. The tree bears a 
succession of fruits during the year, and the roots penetrate deep into 
the soil. 

[ References.-—Clusius (Acosta), p. 74; Linschoten, u., p. 29; 
Khory, p. 306. | 


(4) Jangomas. 

Zizyphus sp. ° 

Garcia describes this as a thorny tree, like a plum in shape and 
leaf, and that it grows wild in the country, but is transplanted. It 
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has white flowers; and the fruit is like small sorva, with a plum-lke 
styptic flavour. 

This description corresponds with that of the species of Zrzyphus 
with one of which I think it may be identified—except that in Lin- 
schoten’s account it is said they have no stone but some small kernels 
which resemble pistachios—the species of Zizyphus, however, have a 
stone which includes the kernel.’ 

[ References.— Clusvus (Acosta), p. 76; Linschoten, t1., p. 82; Bontius 
and Piso, lib. vi., p. 111, fig.; Adnslie, 11., p. 69; Ahory, p. 220. | 


COLLOQUY XXIX. 


Do Lacre. 


[Lac, ¢.¢. shellac, an exudation produced on various trees by the 
Coccus lacca. | 

Called locsumutri by the Arabs, Persians, and Turks, because it was 
shipped to Hormuz by the Chinese from Sumatra, though produced in 
Pegu; ¢rec in Pegu and Martaban, and Jac in Bengal, Balaghat, and 
Malabar. 

It also came from ‘Jamay’ (that is, Laos in Siam); but Garcia 
says it was not produced in Sumatra. Garcia says he was informed 
that it was produced on trees resembling the plum by large ants 
which form it on the small branches, working as the bee works 
when making honey. He says he saw in Goaa branch of the maceira or 
ber which was covered with it. [This I take to have been the Zizyphus 
or Jangomas of the previous colloquy. The Zizyphus jujuba is one of 
the trees on which /ac is obtained. | Garcia’s account of the dac of Pegu, 
as being formed by the ants and being sometimes impure, was owing 
to the presence of the woody matter of the twigs round which it is 
concreted ; it has doubtless given rise to the somewhat exaggeratec| 
accounts to be found in subsequent writers.” 

Garcia dispels certain erroneous ideas supposed to be held by 
Avicena, Dioscorides, Serapion, and others of the early writers as to 
the origin and affinities of Jac. What they described were various 
gums, such as caucamo and benzoin (see CoLu. Ix.). 


1 Curiously enough in the following chapter mention is made of the maceira or 
ber of the Deccanis, to which Garcia says he has made mention above (see 
Cott. x.). 

See Tavernier, English trans. by V. Ball, vol. ii., pp. 20 and 282. 
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He says that Jac is used medicinally in India, and refers to the 
dye produced from it, or rather it should be which is separated from it. 
Owing to the discovery, by a dyer in Aleppo, of a tree which yielded a 
red dye, the trade in Jac from India to Hormuz fell off very considerably. 
Ruano suggests that this dye was gram(?), which is also found in Spain 
and elsewhere. 

| References.— Clusvus (Acosta), p. 13; Linschoten, 1.,p. 88; Bontius 
and Piso, lib. iv., p. 42; Adnslie, 1., p. 188; Hhory, p. 112. | 


COLLOQUY XXX. 
Do LINALOEs. 


[Lignum aloes—Eagle wood, &c., Aquilaria agallocha, Roxb. | 


Called xilaloes, cap. 742, and agalugem, cap. 14, by Avicena; aga- 
dugem and haud (uda aghalu khi) by the Arabs; ud by the Gujaratis 
and Deccanis; garro by the Malays (Borneans ?); and calambac, 
the best kind agalveo (linho Indico) of Paulo. 

The true linaloes was, he says, obtained in Sumatra and Malaia 
(Borneo?). A pseudo wood was called by the Portuguese aquila brava ; 
and alcomert, and alsificasi, names given by writers, signified that it 
came from Cape Comorin and Ceylon—was used for burning the 
dead bodies of the Banians. Catai (i.e. Canton), and Seni (Chincheo), 
where other writers said it came from, were ports of shipment for it, 
but not the real places of its production. 

He says that it does not smell well till the outer bark is removed 


_and the heart laid bare; but for this purpose it is not necessary to let 
it rot in the ground. The best is very black with grey veins and 
contains much oil. 


[ References.—LZinschoten, 1., pp. 120, 121, 150; 1., pp. 105, e¢ 
seq.; Bontius and Piso, lib. iv.,p.48; Atnslie, 1., p. 878; Khory, p. 280. | 


Nore.—In the preceding pages the words Malato and Malaios of 


the original have been rendered Malaya and Malays. This is without 
| prejudice to the specific signification which may be attributed to these 


terms, and also to the name Malacca. In particular cases, they stood 
for Borneo, Sumatra, &c. 


(Lo be continued in Parr I1.) 
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XXXVI. 


ON THE USE OF TWO INFLEXIONAL FORMS OF THE 
VERB IN IRISH. By ROBERT ATKINSON, M.A., LL.D., 


SECRETARY OF CoUNCIL. 


[Read Marcu 15, 1890.] 


On the Enclitic Ending -OnN. 


Mopern investigation has established so many new points in 
reference to Irish grammar that it may be said, without any 
liability to an accusation of prejudice, that no authoritative 
Irish grammar is in existence. Whether it be now possible to 
establish the principles of Irish grammar on a right basis, and 
to free the written language from the abuses that have crept 
into it by neglect and misunderstanding, is a problem that time 
alone can solve. Meanwhile, it undoubtedly rests with those 
who take an interest in the maintenance of this time-honoured 
language, to do what they can in the way of reform, so as to 
train the younger generation to avoid what can be shown to 
be wrong. 3 

The source of much of the evil is in the existing Irish 
grammars, where, indeed, the entire theory of the Irish verb 
is so wrongly set forth, that each new generation of students 
only adds to the confusion. In my edition of Keating’s Thi 
Dion-Sooite on Dadi, just published by the Academy for 
the first time, I have endeavoured to set forth some of the 
principles observed in the better times; and the present Paper 
is intended to call attention to some of the most necessary of 
the modifications that will have to be effected in the teaching 
of the modern language. 
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The usual teaching on the subject of the so-called consuetu- 
dinal present tense in Irish is quite wrong; but, fortunately, 
the means of illustrating and correcting the errors are in our 
hands. But before any step is taken, the student must make it 
his duty to attain to a clear understanding of the function of 
the ending -ann, viz. enclitic, because nearly all the modern 
abuses in the verbal system are connected with the ignoring 
of the principle involved in that term. 

By enclitic, then, is meant the form that the verb assumes 
when it is used in immediate connexion with the negatives 
ni, noc, the interrogative on, the particle so, or the relative 
governed by a preposition [also including 04 and later m4]. 

This presents no difficulty to an Ivish-speaking native; his 
own commonly used verbal system will show it to him at once 
in the use of the «regular verbs. He will say :— 

ATS (ré), but ni fuil (pé), So Geuil, an But, &Ke. ; 
bi (Pé), but ni porb, so paid. 
Very well: the forms pint and j1016 are enclitic forms. 

Now, the first point to which I call attention is the fact 
that the so-cailed consuetudinal present is neither more nor less 
than an enclitic form; it does not serve to express one iota 
of habit or custom, or anything else whatever than this enclitic 
position. 

In other words we must say: ni molonn (ré), noc molann, 
50 molann, on molann, &e. ; and we must not use it save in 
this enciitic position, and that, too, only in the singular 2nd and 
ord pers. 

That is the usage in Irish proper; and any other usage is 
mere patois. ‘Thus, it is sometimes said that cotnnuiseann ré 
is the equivalent of an Anglo-Irishism, ‘he does be living.’ 
They are both equally wrong: the fact of the common usage of 
them does not make them correct. And in fact the use of 


comnmgeann mé, I does be living, 
comnuigeann y140, they does be living, 


is quite on a par as to grammatical concord. 
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But, indeed, apart from the grammatical concord, the mean- 
ing attached is indefensible: there is no such thing as a simple 
consuetudinal present tense in Irish at all. 


[IL] 


Nothing can be more instructive on this matter than the 
investigation of the different editions of works published in 
Irish during the present century. The use in the Keating [od. 
1644] is so uniform that it were mere waste of time to set 
forth all the examples. The following instances occur in the 
First Book :— 


3,20: 5, wi L214; 142 comolisg= |) 42.12 nieocoanne 


eann. 42,29 50 bruilngeann. 

6,24 nacé Leigipeann. 45,30 nace oéanann. 

7, 3 ni Sabann. 46,27 so noligeann, 51,y. 
12, 4 50 mtéann. 46, zZ naé &ipteann. 
12,21 50 Scaothnann. 50, 4 noaé sabann. 
12,28 nac péaoann, 22,15. 51, 5 nace péaoann. 

17, 3 so noealugeann. 58,17 nac péroeann. 

19, I 50 0Tupnann. 53, X nace fpomann. 
23 TE Mise ne tiie 53, Y noc fpaiceann. 
25, Vv gs§0 nooipcTeann. 04, I ndaé 0éanann. 
26,28 50 bréaoann. 64, 2 nae motmseann. 
382, X g10n 50 paopann. 54, 7 naé sabann. 

34, 6 Lé mapbann. 54, 8 0’ a noésanann. 
34,10 so brégbann. 56, 2 go n-oibpigeann. 
34,19 Tpé n-4 n-1mpeann. 56, 6 so ngniommgeann. 
35, 8 50 bragbann, 35, 23. 56,21 so pdnuigeann. 
35,12 so noealuigeann. 56, 30 50 Scuipeann. 
35, 25 map o Labpann. 56, w 50 mbeipeann. 
37, x 1 brasbann. 57, 3 cion o bragbann. 
38, 22 ni foomann. 60, z go braiceann. 
38,27 ndacé claocluigeann. 61, y nace &ipceann. 

39, 6 map a n-1modeangann. 61, z nac sabann. 

39, 8 So scuipeann. 65,10 50 brdgbann. 
41,6,17 50 mbeanann. 66, 23 50 0cdsgbann. 


‘The structure throughout the whole work is quite uniform 
and simple: we find everywhere for the 3rd singular :— 


(a) Independent form, moLatd (7é). 
(6) Enclitic »» [ni, nad, 50, an], moLann (ré). 
(c) Relative », [no particle | thoLar-. 


i 
| 
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Next, take the Lucerna Fidelium of O’ Molloy [1676], where 
every page exemplifies the principles here referred to. O’Molloy 
uses the -ann form quite correctly as an enclitic.1 ‘Thus, 
for question and answer respectively, he uses’ cnvariably the 
forms -onn and -o10 in singular as prescribed by the rule: 
Caney eon Orosnanns posnoro; 267,7 on leanonn? 
Lexnsio putin p., only -o1o2: 179,y on bringin? 268,1 
on scperor0? He uses only bi: chi on mbiP bid, ni bi, 
Seve xe? 2916.18 3) 130, 12, 23) 134.2, &e.; and he never 
writes broeann; cf. 66,10 00 bis so mbi soc sonouine 
Miacenameior 501d... . 7 por 50 mopibonn on coanem. But 
he never uses the Rr litie -onn save in its proper place; thus 
he writes: 206 noé boinmro 00 010; 208 [an] con Surdemr ; 
208 Soe n-usip Soipmo oppo; 228 ni mo turismo; noc 
mo beipmio; drd pl., 209 ni m6 meoypuro no Cocorlice; 
213 so octusuro nd nooim; 214 on mhér0 so otMpbeanaio, 
&e. 

Now, take Donlevy’s Catechism in Irish and English, pub- 
lished in 1742, and the same use is observed. Here we 
find? :— 

4,13 50 brodlumann nese ; 12,5 né broillgeann (pé); 20,10 an bpatc- 
eann 014 [as if from simple root paic]; 20,14 cpeuo £4 n-abpann cu [as if from 
simple root abn]; 20,17 50 ocusann; 20,19 noc ocmtesnn ; 52, II on noeun- 


ann ctu [as if from simple root oeun]; 52,17 nacé scoitiev'oann; 56,5 50 
mbponnann cu; 56,7 an Scoipgeann on aitne; 56, 8 ni coipgeann, &e. 


I have carefully gone through the whole book, and cannot 


| doubt that the writer was thoroughly conscious of the law he 
_ was obeying. His formulas are— 


Independent, . Ithinders, . 6 . ctoipmesysoi0? re. 
Enclitic, { Does it hinder, 6 Soa ovoinmesrsann ire 

It does not hinder, . ni Toipmeasrsann ré. 
Relative, . The law which hinders, . an aitne [00] toipmearsar. 


‘But he extends its use also to the 2nd pl.: cf. 202 50 n-adpann 716; 206 
50 mesrann 1b; just as he also uses thearpar 716, 212; turgear y1b, 235, &e. 

*So always after 5aé a, 8,x 5aca mtineann on eaglaip; 12,13 546 4 
muineann tu, &e. 

° Oftener written corpmearse, as the was not sounded. 
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42,22 so noéanamasoro-ne. | 46,8 an eipéipeocaro an opung P! 
46, 5 50 n-e1peocard na '0Ao1ne. | 46,w cd pracaro an ‘onung P 


Now, take the modernized edition of this Catechism by 
O’Reilly [1822]. Cf. e. gr. :— 


Donlevy, p. 142 :— O’Reilly, p. 116 :— 
oyvouise yi [2.¢. opvourg1 44]. oyvourseann yi. 


Here we have the wholly unwarrantable modern use of the 
ending -ann. 

Or take the edition of O’Gallaher’s Sermons by Canon 
Bourke, 1878, where the same alteration is observable, though, 
of course, it had begun in the old edition. On p. 44 we have 
a paragraph, which may be given as a specimen :— 


44,21 Anns an t-saoghal-so . . . éirigheann gach nidh . ..; ann 4it sin, 
teagmhann. . . . Ondruigheann . . . agus tarcuisnigheann. ... Bidheann... 


In every case here, the old edition [1807 ] preserves the pro- 
per form, p. 29°—the independent form, badly spelt no doubt, but 
with a perfectly just appreciation of the fundamental difference 
in the function of the two endings, -eann and -10. 

In the so-called Munster-version of the N. T. [1858], the 
wrong use of the ending -onn is very common. The Ist chap- 
ter of St. John contains the following instances of the improper 
use :— 7 


Verse 5 agur poillyigion an rolur. Verse 27 4n Té TiZ10Nn. 


9 on rolur, 00 foillyisgion. 29 Uasn0é, tTOZ4n PERE Rae: 
12 on 0fpidm, 00 Cperoion. 380 TIS510n ‘oWine. 
15 an cé Tg 10n. 33 4n cé baipoedn. 


23 on cé litgan. 


1 Nouns of multitude are treated as either singular or plural, much as in 
English. 

* Here the text is :—eirighe gach ni... n-ait a dteagmhuinn [after prep. cwmn 
yelat.|. Onoraidh... tarcuisnidh... Bi... 


———— EEE Ee 
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(IIT. ] 


The edition of the Gospel of St. John published by Connellan, 
from the London edition of 1828, which was taken from the 
| London | edition of 1608, is very instructive. I do not attach the 
slightest blame to Connellan, nor indeed to any one of the men 
who have ‘stood in the breach’ on behalf of this venerable 
language: errors are not necessarily crimes; and it is always 
very difficult to guide the developments of a language brought 
into contact with a powerful rival. 

The position is this: in the old speech the usage in refer- 
ence to certain forms was definite and intelligible, but the tradi- 
tion was somehow interrupted; and when the dry bones of the 
valley were stirred, and roused into life again, it is not wonderful 
that some of the joints were ill-set, and do not work har- 


_moniously. 


Connellan was quite unconscious of the confusion he was 
producing, and would, no doubt, have rejoiced to see himself 
put into the possession of some definite rule that he could 
follow steadily. 

A cursory examination suffices to show that Connellan’s 
variations from the older text were not owing to any clearly 
conceived theory or any settled practice, e. gr.:— 

ili. 26 feucé, baiporg ré, 7 TZean nd huile [osoine] curse. 
“lo, he baptizeth, and all men come to him.’’ 

Here there was just as much reason for giving to the first 
verb a consuetudinal ending, as to the second; the older edition 
has of course T1510. 

X, 14 witmgim mo [éa01us] pein, 7 aitmseann mo [casos] péin mé. 

‘¢T know my own sheep, and my own sheep know me.”’ 

The old text has itm. 
xv. 6 ann-roin cpuinmgeann Vaoine, 7 cuipir0 ’fs Te1N1D 160. 

‘‘ Then people gather and put them into the fire.”’ 

The matter is here raised to demonstration: there was no 
force whatever in the ending -ann, as used by Connellan. And 
he does not put it even in cases where the theory seemed to call 
fOPMits e19r., Wl. 04, On ce ‘00 Cui Dis usd, Labpoio re 
byiatps Oe; or again, 11. 86, comnmsio0 reaps Ve op. If 
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the ending -onn had really conveyed the meaning which the 
later grammarians have claimed to discover in it, the instances 
would have been numerous and convincing. It is plain that it 
was used by Connellan as an optional form, its frequent occur- 
rence being a matter of simple intuition, and the rules that de- 
termined its usage having been forgotten. 

Its normal use, in the enclitic position in 2nd sg. and 3rd sg., 
is very common :— 


1.25 cpéso fda noéanann tu? xi. 40 mA Gperoeann cu. 
ii. 18. xii. 834 50 branan Crioro. 
1.388 54 4 Scothnugean cu? xii. 85 SA hdiT a nZabann fé? 
i. 58 an Scpieroean cu ?P xl. 48 510 bé noc ngaban. 
iii. 33 ni SLacan son-nouine. xi. 85 =md4 bion spdo. 
iv. 37 ni yioléuipeann neaé. xili. 86 ni fewoan cups. 
iv. 87. 50 mbaineann nese. xiv. 10 ndé scperoeann tu ?P 
v.23 an Té ndé n-ondpaigesnn. xiv. 17 naé brevoan an paogal. 
v. 23 ni ondpaiseann ré. xiv. 17 nac breiceann ré. 
vi. 61 sn 0TUsann fo? xiv. 24 s10 bé naé ngpdouigeann 
vi. 64 nac Scyeroeann. miy1 (non amat me). 
vii. 19 ni Goimlionann soinnesé. xv. 1 gséug, nac ocugan. 
vii. 51 an nosopann ap noligesd ? xv. 4 naé brev'oann an seus. 
vill. 85 ni Gotnnuigean on reipbip- xv. 7 mé fonann sib.? 
eac. xy. 7 m4 fanann mo boca? 
vill. 86 mA faopann an mac. xv. 18 m4 fuatugeann an poogal. 
vill. 37 ni fasann mo Byracon. Xvl. 4 ni frappuigeann éunowine. 
ix. 4 nacé brev'odan aonouine. xvi. 5 ch hdit 4 0té1Seann Tu P 
Ions Conmooni yes [Ed. of 1602 has ocero tu. ] 
ix. 31 nace n’éipoesan 014. XVl. 9 ndé Scperoeann p10, 
ix. 84 4 0Tes5uipseann Tu P [wrong : Scper010 pia]. 
ix. 835 dn Scpreroesn tus ? Xvi. 21 ni émmhnigeann fi. 
ix. 89 na -osoine naé breiceann.! xvi. 29 ni Labpann cu. 
x. 18 ni Geipeann eunouine. xvi. 80 nac pigeann cu o Lear. 
[beip is used here asa simple root.| | xvili.20 map o Sepuinmgeann na 
x. 21 an brevoann an D10b4LP 1t'oa1de [wrong ; rest have 
x. 29 ni fewoan éinnesc. -1$10, of course]. 


x. 33 50 noeunann cu (of. xvi. 2), | xvill.21 cpeuo ro bprappuigeann tu ? 
[with oeun as simple root]. | xviii.23 cpeuo ra mbuaileann tu ? 


x1.9,10 m4 frtblann ouine. xix. 10 nactocuganieue 
x1.9,10 ni fagan ré. xix. 12 md Uéigean cu: 
xi. 26 an Scperoean tu? xx. 15 cpeuo fd a nguileann cu P 


1 This is correct, and according to rule ; for in who-clauses the verb is in the 
singular, and therefore properly has the enclitie ending, the root ¢aic- being used 
as a simple root. 

2 Not wrong, for the usage varies; but the edition of 1602 has ma antao1. 

3 Plainly wrong, as the subj. is plural ; and the other editions have [f]anaro. 
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The rules are :—(a) With a plural subject, the ending -onn 
cannot be used (save in the very special case of the who-clause 
negative). In the old version we have :— 

3,12 nac Scperoci ; 4,9 ni sndcwmgio na hiwoatge ; 5, 23 ondparo iso [as 
always |, where Connellan gives ondpageann y140, wrongly, through the misunder- 
standing of the next clause in the verse, where there are two instances of its-cor- 
rect use; 5, 36 beipio yoo [C. beipean piso]; 5, 38; 6, 36; 8, 45 ni cneroci ; 
5, 447 an can SabTs01, nace n-1apipeso1; 5,45 ’n-a Seupicaoi-re; 6,53 muna 
n-100i ; 7,19 74 n-14p\nT01; 7, 26 ni abparo; 8, 24 muna scpneroci; 8, 31 md 
comnmgci-re; 11,48 m4 fuilngimio; 15,7 m4 fanaro [C. has fanann]; 16, 9 
naé Scpiero10 piso [C. has Scpreroeann piso]. 


(6) In the independent position, it cannot be used at all. 
Hence v. 17, Connellan’s oibyuseon m’otoip is impossible. 


(IV.] 


But perhaps it may be objected that this form may really 
nevertheless have the conswetudinal force alleged. The examples 
are abundant enough to disprove it; thus, John viii. 35, we have 
comnusesnn on seipbipeoc, and mé& foopoann on moc, but 
ponoro on Mac so propporde. Again, ix. 31 nac n-eipoeonn, 
but éiporo pe. Again, xu. 24 fonord ré *n-o oonopn; but 
xu. 34 so bpanann Cpioro so siopporde. It is clear from 
the two examples, 


8,35 fpanaid an Moc Fo siopparde, 
12,34 so beanann Coro so sionparoe, 


that the only reason why the -onn ending was used in the one 
case, and not in the other, was its obedience to a formal law: it 
had nothing to do with any intensification of meaning. Or 
again, take xiv. 17, in speaking of the Spirit of Truth, noé 
bresoann on poosel 00 SabAil, ap on &dbap noc Brorceann 
ye @: noc itnigeann re €5 oct HiTeanTsoi-re €; dip, panaro 
re 65616, “whom the world cannot receive, because it seeth him 
not, and knoweth him not; but ye know him, for he abideth with 
you.” . Here, so far as the meaning of the terms is concerned, there 
could be no possible reason for the variation in the last; yet 
only three of the words have the -eann ending, and, as always, 
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by the definite rule. Or again, xvi. 29, ‘now speakest thou 
clearly, and speakest no parable’; here there could absolutely be 
no sense of habitualness (‘thou art not speaking at the present 
moment’), but it is ni Labyann cu nevertheless, and correctly, 
by the rule; the conswetudinal force would actually make it 
mean ‘thou art not in the habit of speaking parables !’ 

And to come nearer to our time, what is the construction 
found in the version of the Pentateuch by the Archbishop of 
Tuam, 1859? He gives Gen. xlii. 388 md beanann tcubsiypoe 
06, ‘if any mischief befall him’; quite correctly, of course, but 
it has no conswetudinal force. Again, Gen. xxx. 29 cpeso on 
pat & froppmseann cu m’sinm, ‘why dost thou ask my name,’ 
with equally little reason of conswetudinal force. Again, lx. 13 
TS On moc ip o15e 4 Brocaip op n-atop, 7 11 Thompeann Mn 
mac eile, where the c4 would seem to need the consuetudinal 
more than the moipeann, if any such meaning underlay the 
ending. Again, lxii.4 mA& cuipeonn tcuyo linn é, ‘if thou 
send him with us’: where is there even room for the meaning 
alleged ? | 

And, finally, let any Irish-speaking native ask himself 
whether he ever omits to use this enclitic ending -ann after ni, 
noc, 50, on, &e.; does he not always say :— 


ni éperoeann fé, he does not believe. 
An Scpervoeann Fé, does he believe ? 
50 scyeroeann pé, (I think) that he believes. 


I have no doubt that this is really even now the universal 
practice among those who speak Irish from their childhood; 
and were there even no further evidence than this modern 
extant use, it would be of itself sufficient to show that the end- 
ing -onn is simply a necessity of position, and has precisely the 
same relation to the normal ending -10 of 8rd sg. pres., that 
puil has to oc. 

In fact, comningeann mé, for ‘I dwell’ is exactly on a par 
with sentences like the following :— 


cobain mé dn Leaban, for Z give the book. 
fuil mé a’m fFeap, », 1 ama man. 


So Oe a 
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[V.] 


It is in fact evident that this unwarrantable practice is 
quite modern, and belongs to the present century—no doubt, 
mainly owing to the influence of the extended use of English, 
and the consequent admixture and misunderstanding of the 
forms. 

The indefinite [ aoristic | English present is rendered by the 
Trish simple present :— 


molaio ré, he praises. 


Lhe immediate present is made in both languages by peri- 
phrasis :— 


he is [now] praising, acd ré 45 molan. 


But the Irish has further a verd of HABIT :— 


he is [habitually] praising, bi ré o5 moloo. 


Tt is to the last of these three forms that the Anglo-Irish 
expression he does be, &c., corresponds :— 


bi pé a5 oul ann ap maroin, 
he does be going there in the morning. 


Now, the practice of using the enclitic -onn with negatives, 
as ni holann yé, brought about ni bilo Jeann yé, for ‘he does 
not be, &c. With the introduction of this bideann (which 
never occurs in the Keating, though it crept early into the 
language, through the influence of analogy’) every preparation 
was made for going astray, for the meaning of habit, which lay 
in the vERB bi, was ultimately transferred to the ENDING -ann; 
and through the constant use of ‘he does be’ in Anglo-Irish, 
the dissemination of this bideann, combined with the familiar 
usage of the ending -onn, wrecked the proper construction of 
the latter, and opened the way for the verbal corruption that 
ensued. 


1 Tt is noticeable that in Halliday’s Grammar [1808], p. 72, the consuetudinal or 
habitual mood of the auxiliary beit by implication limits the use of this ending to 
the 2nd and 3rd singular; though at p. 75, in the verb céy, he uses it throughout 
the plural. 


EaivssPROC,.SHR, II. VOL. I: 2H 
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On the Relative Ending -&S, [-FAS]. 


The doctrine of the Relative clause, which in the early Irish 
prose is fairly consistent and intelligible, has been so obscured 
by groundless theorising and illegitimate deductions, that a suc- 
cinct statement of the excellent practice of the early writers can 
hardly fail to be of service. 

In modern Irish there is no word or particle of any kind 
whatever to express the ‘relative’ connexion of two clauses, 
unless in cases where the construction stands in need of a pre- 
position to govern such (relative-) word: the relative-connexion 
is expressed simply by direct sequence, and that whatever be 
the tense. 

The precise relation, however, of antecedent to relative 
is not determined in this mere juxtaposition: cf. Latin homo 
Fa5) amavit ; and we have therefore to consider what difficul- 
ties might arise, and how these are obviated in Irish. In such 
sentences as ‘the man whom he struck,’ it is evident that even 
if the relative ‘whom’ were omitted, the re/ation of the clauses 
is clearly determined by the pronoun fe. Again, in the sen- 
tence ‘the man whom John struck,’ the relation of the clauses, 
even in the absence of the relative, is manifested by the position 
of the words ‘John’ and ‘struck,’ and in fact we frequently 
omit this ace. relative, when the subject of the relative clause is 
named, e. gr.‘ the man he struck,’ ‘this is the man John struck,’ 
where the sense is quite intelligible. Now, the point to be dis- — 
tinctly grasped, in Irish syntax of relatives, is that there is No 
WORD CORRESPONDING TO THE ENGLISH ‘WHO’ OR ‘WHOM,’ unless 
where the ‘ whom’ is governed by a preposition. But with the ap- 
pearance of a preposition, though the mere sequence is often quite 
sufficient,—for even in English, we say, ‘the subject he talked of,’ 
‘the man he met with,’ and in modern Irish, where the composite 
prepositional pronoun is at hand, these sentences, on ni%, 00 TypdctT 
ré oipl, on feayp 00 copod oz [or Leip], are perhaps even com- 
moner than in English,—yet neither in English nor in Irish is 
such construction felt to be correct ; and we write, ‘the subject ov 
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which he is speaking,’ just as in Irish, on nid on © ocpdétann 
re. Here comes in the new element, a seal pronominal element, 
in the o that follows the prep. on. This o is the vowel-remnant 
of a pronominal an-, the final » of which manifests itself in the 
eclipse of initial consonants, and in the n- prefixed to initial 


vowels. But, when the tense is a past tense, a difficulty arises: 


what is to become of the prefix of the past, viz. 00 (as in 00 
Buail ye, ‘he struck’)? There were two prefixes in use in the 
older Irish for this purpose, 00 and jo; the latter has wholly 
gone out of modern use, save in the dependent clause, where we 
have nioy buoil pe [for ni ro buail], sup bust re, &e.; this 
remnant 7” assimilates the final » of the (prep.) relative to 
itself, giving as a resultant of the relative and the past-prefizx, a 
form 0’, [for a(n) + r(0)]. Here, as the ro- prefix causes aspt- 
ration of initial consonant following, the eclipsing that would 
otherwise attend the relative is necessarily stopped ; cf. :— 


Pres., ‘ the thing of which he is treating,’ an nid apn a ‘oTpdctann fé. 
Past, ‘the thing of which he treated,’ an nfo sp d’4\ TACT Res 


_ After a preposition ending in a long vowel, the vowel of the 
relative element is absorbed, leaving as its only remnant the 
eclipse of the following initial, and the use of the prefix j in past 
tenses :—eating, 1,7 6’-~Spoe0op, ‘from whom they sprang,’ 
[for 0 an ro-f.|; 8, 27 Lé *bpéoopod [for /é anf. |. Of course, in 
the passive voice where the prefix ‘oo does not cause aspiration, 
neither does its substitute po; thus 3, 6 Lé ’p-cupined. 

The teaching of modern Irish grammars on this point is 
totally wrong: it has produced a relatival 4, which [in nom. 
or acc.| has no existence, and O’ Donovan adds to the confusion 
(Gram., p. 131) by stating that the perfect particle 00 stands 
Jor the relative. 

Let us consider simple cases. ‘The man who strikes’ is on 
reop buoilesy; ‘the man whom he strikes’ is an peop buail- 
eor ré; it is evident here that the case in which the relative is 
to be taken is not determined by the form of the relative verb. 
But if the sentence be, ‘the man who strikes me,’ on feop 
busilesp mé, or ‘the man whom I strike,’ on reap busilim, the 
very form of the verb makes the meaning clear: the aspiration 

2a 
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of the verb shows the ‘ relatival’ relation, but the subject of the 
relative verb is manifested by the verbal ending. 

Therefore, ambiguity can rarely arise, if the proper construc- 
tion is observed; and the instance of ambiguity given by 
O’ Donovan (Gr., p. 378) is owing entirely to grammatical error. 
He says: “on feay o busilesp may mean either ‘the man who 
strikes,’ or ‘the man whom I struck.’” But this is to obliterate 
the distinctions, and ignore the functions, of the verbal forms, 
V1Z. :— 


an feay buailear,  . . ‘the man who strikes.’ 
an feap 00 buailear, . ‘the man whom I struck.’ 


Here the unhappy insertion of 4, and the still more unhappy 
option of » for the perf. prefix ‘oo, ruin the construction. 

Again, when O’Donovan employs on reap o busil mé as 
‘the man who struck me,’ or ‘the man whom I struck,’ he intro- 
duces a needless ambiguity, for the latter should be on reap 00 
buoilesy, with the indispensable perfect-prefix ‘oo. 

In fact this o is really only 00 misspelt :— 


‘The man who struck him,’ . - dn fess 'oo buail é. 
‘The man (whom) he struck,’ . dn pedsp 00 buail sé. 


The oo is simply the sign of the past tense, but in pronun- 
ciation the ‘o is constantly thinned off into the aspirated 2%, 
and often disappears in sound altogether; hence this oo con- 
stantly appears as 4, for (o)o; but this proclitic is not a rela- 
tive. | 
Three particles are constantly in modern books brought into 
operation quite wrongly to act as a visible relative pronoun, 
viz. 00, 6, and noc. Of these vo is not a relative at all; o is 
only a relative when governed by a preposition; and noé is an 
indefinite pronoun in the dative case [Old Ir. nom. nach; gen. 
neich ; dat. neuch, growing into later do neoch, and so (do) noch, 
de eo-quod|. ‘The man who praises me’ is on yeap tholor 
mé, and not o tholay, or 00 tholoy, or noé tholay, or any 
other form whatever: the relative present is simply tholoy. 
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Before treating of the special rules of this form, it will be 
well to premise one or two general observations. ‘The device by 
which prominence is given to any notion in a sentence, viz. by 
placing it in an introductory clause after the assertive verb, in- 
volves the constant use of the relative form of the verb to express 
this subordination. ‘Thus ‘he praises his father for this’ would 
be, when emphatically put, ‘7t 7s for this that he praises his 
father,’ 1p ume yin tholar o otoip. This I call the subordi- 
nate clause. Further, in the simple relative clause when the 
relative is not governed by a preposition, the [understood | 
relative must express elther a nominative or an accusative; and 
here, as we shall see, a sharp distinction is made in the use of 
this form in -oy. Take, e. gr. :— 


[I.] The man who-praises him, The men who-praise him, 
an fea tholar é. | no pip tholar é. 


These I call who-clauses. 


(II.] (¢) The man whom he praises, (a) The men whom he praises, 
An fey tholar sé. | nd rip molar ré. 


(0) The man whom they praise, | (6) The men whom they praise, 
an feap tholaro piano. no fin thoLaro pido. 


These I call whom-clauses for convenience, even in cases 
where the relative refers to inanimate objects, where in English 
‘whom’ could not be used. 

The subordinate clause may be exemplified as above :— 


(III.] It is for that reason that he praises. ip ume pin mhoLor fé. 


The subordinate-clause comes after nouns of time used as 
temporal conjunctions; thus ‘hen they die’ is rendered ‘/at| 
the time that they die; now, as the swbordinate-clause follows the 
law of the whom-clause, the -or ending cannot here be used 
with plural: we have to write :— 


Keating, 27, 24, an tan éagar0 ; while an can éagayp can only mean ‘ when 
he dies,’ 19, 22. 


The ground being thus cleared, we may proceed to the con- 
sideration of the practical treatment of the relative clause in 
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Trish, where the relative pronoun, if set down, would express a 
nominative or accusative. ‘The rule is :— 


In WHO0-clauses, use the 3rd SG. as the Relative form for EITHER SG. 
OR PL. in all the tenses, save Pres. (and Fut.), where we must 
use the ending -oy (and -par); while in WHOM-clauses and in 
the SUBORDINATE-clause, the 3rd PL. must be used in all the 
tenses in connexion with a PLURAL NOMINATIVE. 


The following examples, from the Keating, of the oc- 
currence of this ending -s7 [esr], will probably suffice for 
practice :— 


Beanar, 28, 22; Bnedgay, 21,2; bripear, 21, y; blogar, 21, y; ior, 
3,153\4,105 602 5 10,1 12,2353) 13,1914, 3 lOn22). la Opel Cal On ara nniles 
&e.; braitear, 6, 31; Caothnap, 21,5; cialluigear, 2,2; ceannpuigeay, 
24,27; éeilesr, 7,11; Coroedlar (fut.) 24,8; cuipeasr, 18, 30; Csillear, 
27, 31; oligear, 5, 28; éagar, 19, 22; pdsbar [as if from simple root ¢4gb-], 
19,w; fupdileay, 19, 2; Féaoay, 22,15; Sabar, 16,7; giallay, 18,x; Lérigeay, 
7,53; Ungeor, 16,7; Uuaroesr, 17,10; thaipesp, 12, 26); amimigesy, 24,27 
nacap (fut) 33, 22 paoilesp, 17,10, rites, 28,705m emusamesiey a leas: 
rmgesr, 4,17; teilzear, 26,2; ceasmay, 10, 17; 16,w; 17705 26,1: 27, 5/5 
28; Vis @C5) sCeISeOmay (f2its), 19, 10h Ci AOCsip nO. On emcNeNae oir alll mons 


cutesy, 38, 21; cupndsy, 26,7. 


As for the structure almost any paragraph of the work will 
demonstrate the reality of the rule here laid down; but for 
convenience I quote one passage :— 


Mo tpuss, ip ead ip ndp 0616, 
amail oognio na héagendrbag, an 
Tan accluinio ’pan freanmodip, corpie 
Toms 0’ Zcupn 1 Lert on pobsrt, 
supab esd sveipro Sup pup an ci-pe 
né pip on ci eile beanaro piso, 7 
ni tug0 100 ¢é1n 00 bet cionTsc 
1onnts. May pin, 4n TAN ATCIO AN 
T-E45 45 Opeit agcothappan, paorlro 
supab ona pin sathdin Bio a Edip. 
Sr10es0 if THUS nAac TMZI0 ns 

o¢a supab ionann &iliugeod an 
6O54 Api HE son beipear an bdr, 7 
Af on 'OWWINy maripesp 076 n-e1p 1 
Scoiscinne; ionnuy nacé bi ceapnmann 
4 gcionn son-ouine reac a Géile 
aige.— Ti Diop-Saoite an bAiz,”’ 
tip Tg AS (Ds P45, ZO) 


‘* Ah, me! it is their wont to behave 
as do the unbelievers, when they hear 
in a sermon of heavy sins being laid to 
the charge of the people: they say, that 
such sins refer to so-and-so or to some ~ 
other person, and they do not realise that 
it is they themselves who are guilty 
therein. In like manner, when they 
see death seizing their neighbours, they 
think that it is over these only his right 
extends. And pity it is that these 
wretched folk do not comprehend that 
he hath the same claim on everyone, 
alike over those whom he now seizeth 
and over the general multitude that 
remaineth behind; so that there is no 
defence against him to any one person 
more than to his fellow.”’ 
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Nothing can be more certain and uniform than the usage 
in reference to the relative form, as exhibited by the above. 
examples; cf. also p. xvilil., in the Appendix to the Keating, 
where I have stated briefly the usage that prevails throughout. 

In whom-clauses O’Molloy observes the same distinctions: 
cf. the examples :— 


p. 18,16 cpeuo crallaigeasr an focal vo, 
but 18,x cpeuo crallorigi0 na focal vo. 


In the subordinate clause, a plural nomin. demands -1'0 :— 


68,w cionnar tiocparo ; 89,12 cionnar peacaigi0 no heitpiceads. 


In who-clauses, he uses the form -oy7 rightly with plural 
nom. :—thus, 26,2 no puinc beaner yi on 018046¢T, ‘the 
points that treat of the divinity.’ 

Taking Dunlevy’s Catechism [ Paris, 1742] we find the same 
definite usage :— 


1. The relat. form in -sy [-eay] has very frequently ‘vo prefixed, p. 2, ne1t1b, 
oo beandr pé; 6, 014, '00 Doiptear; 52 Fv0 bE D0 Bypear, &e. ; but also, 
54 creo é, cuipesr; 60 atniil foillmgear ré, Ke. 

2. It is used with 2nd sg., 26, 44 cpeu'o (6), Tugesyr cu; 52 lige, 00 Slacor 
cu; 68 cionnsy 00 Cputmsgesr cu, Ke. 

3. It is not used in whom-clauses with pl. subj., 36 cpev'o 00 ciallingro no 
rocail-re; 16 sup thom vo peacargro an éLann; 48 na prantas, focfarn; 
nor in the subordinate clauses, 68 17 0’n ObL, Seibro sac edluy; but constantly 
with plural subject, in who-clauses, 80 na haiteants 00 beanaf pup. 

4. Itisnot used with other persons: 80 an spd0d, 00 DLigmid «4 rolur, thé 4 
5cperoimic. 

5. It is not used with the double-flexion verbs, p. 46, ‘ojuing, ‘00 serb bér ; 
48 na 0do01ne, 00 Seib by; 4 an can v0 berpi aigie. 


In the Gospel of St. John this relative form in -oy, (-esy), 
-fof, -fesp, occurs more than a hundred times—about twice as 
many cases of the present as of the future—as follows :— 


Pres., SOS, 4, 24; sitmseay, 1, 48 (cu); 10,15; baineay, 4, 367; borpoesy, 
1, 33; beipear, 5,39; Beddmseay, 5, 21; 6,33; Bior, 3, 36; 5,7; Ccluinesy, 
6545; Coimeésoay, 14,21; Gneroear, 1,12; 3,16,18, 36; 5, 24;. 6, 35, 40,47; 
7, 38; 11, 25,26; 12, 447, 46; 14,12; éuipnear, 7,18; 8,46; Oaopeor, 12, 48; 
[oéanap, 12, 26;] orulcugesr, 12,48; odtipisear, 5,21; &sthear, 1, 23; 
erpoesy, 3, 29; 5,24; 12,47; fanar, 15, 5; foslomar, 6, 45; forslar, 10, 3; 
Fressnop, 18,22 (cu); Sabap, 18, 20°; glacay, 3,33; sndourgsearp, 10,17; 
12,25; 14, 21, 23; 1appar, 4, 9 (cu), 27 (cu); 7, 4,18; 8,50; rtear, 6, 50, 54, 
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50, 57 Go UAbNAy: 4.20, 27) (cu); 7,06) 8, 44 One 7 alo aor cue AT AI 
7,12; Léigear, 10,4; thaipeap, 11, 26; fearar, 3, 29; jroleuinear, 4, 36; 
piubLar, 12, 35; foillygear, 1,9; coipbéanar, 2,18 (cu); cdg bar, 1, 29; cmiT- 
esp, 12, 24. 

Fut., béan(r)ar, 6, 27; Biay, 12, 35; 18, 29; 21,18 (cu); Bypoitrear, 21, 20; 
bur, 16,75, cCluinpeay, 5) 2525 7, 51; 16,135) Comesopapny Sis enero peaiy 
17, 20; Cuinnedcay, 10,24 (cu); Cuippear, 14, 26; 15, 26; oaonpap, 12, 48; 
wcan(p)ay, 21, 21; foillpeocay, 16,14,15; Slacrop, 16,14, us anion, Ll, 22 
(cu); fopar, 6,51; Usibeonor,; 16,13; pnocpar, 10,95 Feanpars Le; 38 (cu): 
TAO CLA) 45) 255 ly SO Say Gls LOO) 20 tal Ope ZOOL ll OnaAnrOniage 


As will be apparent, it is not used with a plural nomi- 
native in the whom-clause; but Connellan, in his revised text of 
St. John vi. 25 gives on €noé € fo dn TE 1471p 47 iso, quite 
wrongly, for the older 1app1o1'0 p10 ; so on v. 25 Connellan has 
on tTpHdt Cluinpesp ns moip'b gut thic 0, quite wrongly, for 
the older cLuinyro. 

Of course, when a noun of multitude is the subject, it may 
be accompanied by the plural or singular of its verb; but Con- 
nellan uses the option wrongly. Thus he has iv. 238, on ton 
sdappurd sn Luco. In this instance if on Luéo is regarded as 
plural, the verb must be odop¢o10 [the old 1602 edition has 
Surdfr0|; if singular, it is the relative form in -f¢or that must 
be used, sdappoyr. But odoppurd is impossible. 


It will not be out of place to give examples in somewhat 
more detail, so as to aid the student in acquiring a definite 
knowledge of the excellent practice of the earlier writers. 


WHO-clauses. 


The man who praises, ; : : dn pean thoLar. 
praised, : ; : dn fedp 00 thol. 
Wall praisesr.y 2). : an fea tholpar. 

The men who praise, : 5 : nd Fin thoLlar. 
praised, : : : 0 thol. 
will praise, . : : mhoLlpar. 


WHOM-clauses. 


The man whom he praises, _—_.. ° an reap tholar ré. 
he praised, : : 00 thol yé. 
he will praise, . ‘ tholpar ré. 
The man (the men) whom they praise, On fea (nd Fip) thoLlaro po. 
Po ease 0, they praised, 00 thoLaoap. 


I. iis 28)(pe 225 they will praise, tholpato (p40). 


| 
| 


| 
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The following instances will ‘suffice to exemplify the 
laws :— 


PRESENT ‘l'ENSE. 
I. WHO-Clauses. 


The man who-strikes, . . on fea buatlear. 
The men who-strike, . . nd fi buatlesr. 


In these who-clauses the relative form obtains throughout. 
[In general the language is adverse to constructions such as 
I, who strike, &c., but if used, they must follow the rule; 7 
18 I who strike thee would have to be rendered by 1p mre busil- 
esr tu; but in these cases the language in general either 
uses some other construction, such as the emphatic affix 
buoilim-re, or inserts a formal antecedent, 1p mire on reap 
Buoilear Tu. ] 


II. WHOM-Clauses. 


Here the verb agrees with its subject, the redative-form in 
-op being only used with (2nd and) 38rd singular. Hence we 
have :— 


The man [the men] whom I strike, an fea [14 pip] Buarlim. 


thou strikest, buailin [busilear tu]. 
he strikes, buoilear fé. 
we strike, buslimio. 

you strike, Buasilzi. 

they strike, Buailio piso. 


Of course, in the last example, y1o’0 cannot be used if the 
subject 1s expressed in the shape of a noun, e. gr. :— 


The woman whom the men strike, an bean busin no fif. 


These distinctions tend to obviate misunderstanding. Take, 
for instance :— 


The women whom the men strike, na mnd bBuailio na fij. 
The women who-strike the men, na mnéd buailear no fif. 


There is certainly great advantage of definiteness in the 


structure by this rule; whereas the confusion which the modern 


misuse has introduced is serious. 
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III. SUBORDINATE-Clauses. 


The rule is precisely the same as in whom-clauses. Thus :— 


It is for that reason that I strike, ip ap an adbapn pin buailim. 


thou strikest, Buailin [PLeap cu]. 
he strikes, bualeasr ré. 

we strike, bualimio. 

you strike, Buailci. 

they strike, bualro pao. 


In all the above examples the construction is lucid and 
harmonious; neither 4, nor ‘00, nor noc is necessary or allow- 


able. 


IV. PREPOSITIONAL-RELATIVE Clauses. 


By these I mean the cases in which we have to use the 
oblique relative pronoun, 6 n- [causing eclipse in the present] 
under the government of some preposition ; e. gr. :— 


What is (the reason) for which I strike, cpéao ¢’o mbuailim. 
thou strikest, mbudileann Tu. 
he strikes, mbuaileann ré. 
we strike, mbusailimi'o. 
you strike, mbuilci. 
they strike, mbuatro p14. 

What is the thing about which I treat, CHESD AN NID Sf\ d OTPSETAIM. 
thou treatest, OTpACTANN TU. 
he treats, oTpdccann é. 
we treat, OTHACTAM AON. 
you treat, OT\SETTAO1. 
they treat, OTPSCTA1D T14°0. 


Furure TEnsE. 


Mutatis mutandis, the same regulations hold :— 
I. 
The man who will strike, an reap buailpear. 
The men who will strike, no £1 buailpear. 
16 


The man [the men] whom I shall strike, an reap [na pip] buailredo. 


thou wilt strike, Buailpin. 

he will strike, buailpesr é. 
we shall strike, Buailpmin. 
you will strike, Buailfi. 


they will strike, Busilpro piso. 
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III. 
As the cases under 11. 


IV. 


In the prepositionai-relative cases, the forms used are the 
normal forms throughout, because there is no enclitic form for 
the future of single-flexion verbs. Hence :— 


Who is the person of whom I shall speak, cia hé an owine op 4 otpdctrao. 


thou wilt speak, OTNACTLAI. 
he will speak, OTpdctparo fé. 
we shall speak, OtpdetTpamsord. 
you will speak, OTPSCTLAOI. 

_ they will speak, OTPACTLAID F140. 


[As the double-flecion verbs have proper enclitic forms 
throughout, these will, of course, be used :— 


—————————————————————— Bt 


cpéso £¢’d ocabappoo, Locabappain, ocabanpard é, ocabappamaoro, 
ocabanpao, otabapparo p10 J.J 
Negative. 
In negative sentences the enclitic form in -onn becomes very 
| prominent :— 
i I, WHO-Clauses. 


The man who does not praise, An Feap\ ndaé molann. 
The men who do not praise, nda FiIp, nde molann. 


Of. Keating: 129,18; ap na peiceaotiyib naé voiolann; 142,18 oponge 
“noé féaoann; 200,12 na corcerg noc forpeann ; [in all these cases the relative 
\form -ap would be used, of course, in the affirmative]. 


| II. WHOM-Clauses. 


The man whom I do not praise, an reap naé molaim. 

thou dost not praise, motann Tt. 
he does not praise, moLann fé. 
we do not praise, moLlam.so10. 
you do not praise, molto. 
they do not praise, moLato 140. 


There is one case where a difficulty arises, viz. when the 
subject or object of the verb is expressed as a noun, in the 
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singular ; the context would have to define whether it was a 
who-clause or a whom-clause: cf., 


: < who does not praise the man. 
an bean naé molann an frean The woman : 
Peo ae whom the man does not praise. 
hee who do not praise the man. 
na mnd naé molann an rea The women . 
pealp whom the man does not praise. 
But 
na mn& naé molaro na fp, The woman whom the man do not praise. 


C7. also the cases where the subject or object is a personal 
pronoun -— 


dn bean naé moLlann 7é, The woman whom he does not praise. 
LV NNo oo Godouoo uae pS The women whom he does not praise. 
Bt) WOON Se nace cool eine teee é The woman who does not praise him. 
TVOUMITUTOGS sterstarcatedtorens maces S The women who do not praise him. 
4n bean naé molaro 140, The woman whom they do not praise. 
TWANG anode O Gato iflew The women whom they do not praise. 
But 
ANDEAN. «cmos Tent 14°0, [wholly incorrect], 


2 read moLann. 
WV IMS boG00D00 odo0 Wes [wrong |, 


III. SUBORDINATE-Clauses. 


Same as in II. :-— 


It is for that reason that I am not treating of it: 1p op on sobap yin nde 


oTpdcetaim sip Locpdaécann tu, orpdécann pé, OTpdETAM4010, OTAETT4O1, 
OTPSETAID P140 |. 


IV. PREPOSITIONAL-RELATIVE Clauses. 


Also the same. But the modern language is absolutely 
recalcitrant to this combination, and uses the negative relative 
adverb néé, with a prepositional-pronoun as complement :— 


What is the thing about which I do not treat, 
cpéso on nid, ndé otpdctaim ap, 


where the older language might have used :— 
Af NSE OTPAETOIM. 
[Here of course the eclipse after no¢ is indispensable, as the 
noc is nach n-, with accusatival n- after prep. ar. | 
Having thus fully exemplified the really difficult tense, the 
present, a brief notice will suffice for the perfect ; it beg under- 


stood that the perfect-prefix oo must never be omitted in 
writing. 


4 
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I. WHO-Clauses. 


The man who struck, an feap 00 buail. 
The men who struck, no Fifi '00 buarl. 


II. WHOM-Clauses. 


The man [men] whom I struck, an reap [na Fip\] 00 Busilear. 
thou hast struck, 00 buailiy. 
he has struck, 00 buail ré. 
we have struck, 00 busaileaman.!} 
you have struck, 0 buaileaban.! 
they have struck, 700 buailesosn. 


III. SUBORDINATE-Clauses. 
AMS 3aty Fe ; 


It is for that reason that I struck, ip opi on soba pin 00 buailear. 


IV. PREPOSITIONAL-RELATIVE Clauses. 


Here, however, the new element comes in; for after the 
prepositional-relative, the prefix ‘oo is superseded by the other 
perfect-prefix jo, which blends with the oblique relative o(n)’ 
into oj with aspiration ; [jo aspirates, just as ‘0o|. Hence we 
have :— 


What is the reason for which I struck, cpéaso ¢’ Sp Buailear. 
That is the thing about which he spoke, iy Ein n nid ap Sp tprdacc ré. 
This is the place in which we lived, ip i an 1b ’n-4p Comhmnuigeamap. 


This is the father from whom they sprang, if 6 dn c-ataip O'p PSpadap. 


Negative. 


Here, too, the prefix is 1105 blending with no¢ into nép [for 


| NHE lo, NSE 1’, Nocop |, causing, of course, aspiration. 
| 


I. WHO-Clauses. 


The man who did not praise, dn feap non tol. 
The men who did not praise, nd fp ndp thot. 


1In Munster the p is the thin-timbre 1, both in 1s¢ pl. and 2nd pl.; hence it 
is written 00 buaileamaip, 00 Buaileabaip. This, however, is not to be com- 
| mended. The 38rd pi. has always the hard timbre p, 00 buaileaoan. 

2 The relative o is usually pronounced long, 4’p. 
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II. WHOM-Clauses. 


The man [men] whom I did not praise, an rea [nd pip] ndp tholar. 
&e. 


III, SUBORDINATE-Clauses. 
Same as II. :— 


It is for that reason that I did not praise, 1p ap an sobay pin ndp hola. 
&e. 


IV. PREPOSITIONAL-RELATIVE Clauses. 


Indirectly, with the prepositional-pronom. complement :— 


That is the thing about which he did not speak, ir é pin an nid ndp tpdeéc ré 
Aif\. ; 
That is the place in which we did not dwell, pi pin on Ait nd Cothnmg- 
; eam innte. 


In the double-flewion verbs | the so-called regulars | the rela- 
tive form is the form of the 38rd sg. haneteg hence we 
get the following parallelism :— 


Independent. Re lative. Enclitic. 
° oobeip. oobeip. ni Taba. 
Double-flexion, 00gni. 0g5Ni. ni 0é1n. 
OTA. TS. ni furl. 
pao. paoilear. ni paoileann. 
Single-flexion, Teas A10. cTeasmay. ni teasmann. 
Tpe1510. Tpeiseay. ni tTpéigeann. 


In the double-flexion verbs, as such, the enclitic form in -onn 
does not occur :— 


What is the reason for which I give, cpréoo fs ocabpaim. 
thou givest, ocabpain. 
he gives, ocabaip ré. 
we give, otabpamsoro. 
you give, ocabantaor. 
they give, ocTabpar'o fis’. 


[The double-flexion verbs have not the relative form in -a7 
or -~op, unless the root has come to be regarded as a simple 
root; thus oéan, faic, and bei are often treated as if they 
were simple roots of that form originally. | 
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Of course, in all whom-clauses, the relative form will be in 
the plural with a plural subject ; e. gr. Keating :— 


36,8 ipionann caipbéansd vobeipro usta. 
39,6 apionann fogail vognio pao. 


Now, it was in this confusion of use in who-clauses and 
whom-clauses that the error lay, which has helped to disin- 
tegrate the language. 

Take, for instance, the two phrases :— 


nd rip, oobein an Gothaiple, the men who give the counsel ; 


and an comaiple, ooberj'0 na fip, the counsel which the men give. 


The verb must be as here written, in sg. and p/. respectively 
in these two cases: nothing can be more certain than the constant 
application of this rule. 

But it is plain that to an unskilled mind, the use of oobeipn 
or oobeij1'0 must necessarily have seemed somewhat arbitrary, 
and to this may be attributed the notion that the use of either 
form was optional. It seems reasonable to infer that the 
extension of this (assumed) option to the verbs of szngle-flexion 
has had some share in bringing about the modern usage of 
the analytic molo16 yixo for the older motor. 
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XXXVI. 
ON THE PLANE CIRCULAR SECTIONS OF THE SURFACES 


OF THE SECOND ORDER. By rue Ricut Rey. Carrs 
Graves, D.D., Bisnor or Limerick. 


[Read January 13, 1890.] 


As a contribution to the theory of the surfaces of the second order, 
the Bishop of Limerick desires to state the general Proposition :— 
That their umbilics and the circumferences of their plane circular sections 
are to the surfaces what their foci and focal circles are to the plane contes. 
The identity of the relation is proved by the existence of the 
same equation between the radii of the circles and the distances of 
their centres from the centre of figure. 
In order to avoid multiplicity of cases, let us deal with the 
ellipsoid. We find that 
a” 


where uw is an umbilicar semidiameter on which the centres of one 


series of circular sections lie; d is the distance of the centre of one ~ 


of those circles from the centre of the ellipsoid ; 7 is its radius, and 6 
the mean semiaxis of the ellipsoid 
oy 
ne je ap @ = 1A 

The following method of determining the normal at the point 
(a, 8, y) on that ellipsoid is closely related with the theorem just 
stated, and presents a simple method of conceiving the genesis of the 
circular sections. Through the point (a, 0, B) im the plane of the ellipse 
(a, c) draw two chords parallel to the semidiameters of that ellipse which 
are equal to b, the mean axis of the ellipsoid, the centre and radius of the 
circle which passes through ther four extremities ( for they will he in a 
circle) will be the centre and radius of the sphere which intersects the 
ellipsoid in the two circular sections passing through the point (a, B, y); 
and the radius drawn to that point will be the normal at 7t. And further 
—As a sphere inscribed in a right cone, which stands on an elliptie base, 
mmtersects that ellipse in a focal circle, so a sphere inscribed in a right 
cone, which envelopes an ellipsoid, intersects that surface in a pair of 
circular sections. These planes pass through the line common to the 
planes of contact of the right cone with the sphere and the ellipsord, 
forming with them a harmonic. cahier. 

Vara 
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Monpay, DrcemBer 9, 1889. 
Hon. Mr. Jusrick O’Hacan, Vice-President, in the Chair. 


Mr. Mac Carthy Conner was elected a Member of the Academy. 
Donations to the Library were announced, and thanks were voted 
to the Donors. | 


Monpay, January 13, 1890. 
Rev. Dr. Haventon, F.r.s., President, in the Chair. 


Mr. William 8. M‘Cay, m.a., F.1.c.p.; Mr. Frederick Purser, m.a., 
F.7.¢.D.; and Mr. Douglas Hyde, tt.p.; were elected Members of the 
Academy. 

Professor O’Reilly read a ‘‘ Note bearing on the History of the 
Irish Wolf Dog.” 

The Secretary read for Sir Robert Ball, F.z.s., a ‘‘ Note on a 
Determinant in the Theory of Screws.” 

Dr. V. Ball, F.z.s., read as a Report ‘‘ A Commentary on the 
Colloquies of Garcia de Orta on the Simples and Drugs of India.” 

) Mr. G. H. Kinahan read ‘ Notes on some Specimens of North 
American Indian Pottery, with Models of Bone Implements, pre- 
sented to the Academy by the Hon. Edward Murphy of Montreal. 

: The President read a note by the Right Rev. Dr. Graves, Bishop 
of Limerick, ‘‘On the Theory of Surfaces of the Second Order.” 

| Donations to the Library were announced, and thanks were voted 
| to the Donors. 


On the motion of Mr. G. H. Kinahan, seconded by Rev. Denis 
_ Murphy, s.5., a special vote of thanks was passed to the Hon. Edward 
Murphy for his donation of Specimens of North American Indian 
| Pottery. 
The following Science Grants, recommended by the Council, were 
confirmed by the Academy :— 


_ £15 to Prof. Hartog to enable him to carry on his researches into 
the Physical Structure of Protoplasm. 
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£15 to Mr. G. Y. Dixon and Mr. A. F. Dixon to enable them to 
investigate the Marine Invertebrate Fauna of the neighbourhood of 
Dublin. 


On the motion of Mr. G. H. Kinahan, seconded by Professor 
O'Reilly, it was resolved ‘“‘ That an Address of Welcome be pre- 
sented to his Excellency the Lord Lieutenant, and that the Officers be 
requested to prepare a draft address for the approval of the Academy.” 

The Officers subsequently brought up the following Address, which 
was adopted :— 


‘(To His Excenrrency Laurence, Hart oF Zeriann, 


‘« Lord Lieutenant- General and General Governor of Ireland. 


‘¢ May IT PLEASE YOUR HXcELLENCY, 


‘Wer, the President and Members of the Royal Irish Academy, 
desire to offer to your Excellency our respectful congratulations on 
your assuming the high office of Viceroy of Her Most Gracious 
Majesty the Queen. | 

‘“‘The Royal Irish Academy was incorporated by Royal Charter, — 
more than a hundred years ago, for the purpose of promoting the study — 
of Science, Polite Literature, and Antiquities. 

‘‘Tt has discharged, during that period, in Ireland, functions — 
similar to those of the Royal Society in England, and of the Royal : 
Society of Edinburgh in Scotland; and also to those of the Societies — 
of Antiquaries of London and of Scotland. | 4 

‘The results of the labours of the Academy in the various — 
branches of knowledge are known through its publications, which 
are to be found in the chief scientific and literary centres of Europe — 
and America. : 

‘¢ Your Excellency, as Viceroy, is Visitor of the Royal Irish 4 
Academy, and we trust that in the exercise of this office you will 
continue that protection of its interests which the Academy has 7 
received from your predecessors, and that you will, if possible, make — 
yourself practically acquainted with the details of its work and 
methods.” 
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Monpay, January 27, 1890. 


Rev. Dr. Haventon, F.z.s., President, in the Chair. 


Mr. Frederick Purser, m.a., F.1.c.D., and Mr. William 8. M‘Cay, 
M.A., F.T.c.D., signed the Roll, and were admitted Members of the 
Academy. 

Donations to the Museum and Library were announced, and thanks 
were voted to the Donors. 


Monpay, Fesrvuary 10, 1890. 
Rey. Dr. Havenron, F.R.S., President, in the Chair. 


Mr. Blayney Reynell Townley Balfour, p.t., and Rev. Edmund 
Hogan, s.s., were elected Members of the Academy. 

Sir Robert Ball read his ‘‘ Ninth Memoir on the Theory of Screws, 
showing a remarkable transformation of the general differential 
equations of Motion and other applications in the theory of Abstract 
Dynamics. 

Professor Haddon read a Paper by Mr. W. Kitchen Parker, F.n.s, 

On the Osteology of the Alcide and the Anatide. 
Donations were announced, and thanks were voted to the Donors. 


7 


WepneEspAy, Frpruary 12, 1890. 


(Specrat MEgEtine.) 


A Special Meeting of the Academy was held for the purpose of 
receiving His Excellency the Lord Lieutenant, Visitor of the 
Academy. 

_ Their Excellencies the Lord Lieutenant and the Countess of 
Zetland, having been received by the Rev. Dr. Haughton, President, 
and the Members of the Council, were conducted to the Library, 


ca") 


| 


| 
| 


| 
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where the Address, adopted at the Meeting on 138th January, was 
presented. 


His Excellency replied as follows :— 


‘¢ Dr. Haughton and Gentlemen—lI am fully sensible of the honour 
that has been done me by the Members of the Royal Irish Academy, 
and desire to convey to them my cordial thanks for their Loyal 
welcome. 

‘¢T am very pleased indeed to have this opportunity of meeting so 


many distinguished Members of your Academy, and of inspecting your 
admirable collection of ancient manuscripts and Irish antiquities, of 
which you have such good reason to be proud. 

“‘Tt would be difficult, I think, to overrate the obligations we owe 
this Institution for having gathered together so many splendid speci- 
mens of the ancient art of Ireland, and for the valuable contributions 
it has made to the early history of this country. 

‘‘The record of the original work of your Members in the fields of 
Literature and Science cannot fail to be most gratifying to all who 
have the interests of the Academy at heart, and who desire, as I 


‘ 
‘ 
q 
i 
, 
‘ 


cordially do, to see it continue to advance in its career of usefulness. | 


I assure you that you may at all times count on my willingness to 
extend to the Academy the same support as my predecessor, and that 
I wish all success may attend its labours in the future.” 

Their Excellencies then inspected many of the Ancient Manu- 
scripts in the Library and the Antiquities in the Museum. 


Monpay, Frpruary 24, 1890. 
Rev. Dr. Haveuron, F.r.s., President, in the Chair. 


Rev. Edmund Hogan and Mr. Blayney R. T. Balfour signed the 
Roll, and were admitted Members of the Academy. 

The following Science Grants, recommended by the Council, were 
confirmed :— 

£85 to Sir Robert Ball, r.r.s., for a Star Photograph Measuring 
Apparatus. 
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£5 to Professor M. Hartog, pu.p., to assist him in his Researches 
into the Physical Structure of Protoplasm. (Additional grant.) 

£15 to a Committee consisting of the President and Mr. Robert 
Russell, F.1.c.p., towards making Mechanical Appliances for the 
Graphic Construction of Quadratic, Cubic, and Quartic Curves. 

- The following Resolution was moved by the Right Rey. Dr. 

Reeves, Bishop of Down and Connor, seconded by Mr. David R. Pigot, 
and adopted :— 


“That the Academy desires to place on record its deep sense of 
the great loss which it has sustained by the decease of Sir Robert 
Kane, Lu.D., F.1.s., who had been for over fifty-eight years one of its 
Members, during which he had taken a very active part in the direc- 
tion of its affairs as Member and Secretary of its Council, and for five 
years as its President.” 

‘““'Phe Academy tenders to the members of his family its sincerest 
sympathy in their bereavement.” 


It was moved by Sir Robert Ball and seconded by Dr. Frazer— 


“That the Academy, as a mark of respect to the memory of Sir 
Robert Kane, now adjourn ;”’ 


which being carried, the Academy then adjourned. 


; SaturDay, Marcn 15, 1890. 
| (Stated Meeting. ) 
Rey. Dr. Haventon, F.R.s., President, in the Chair. 


| Rey. Robert Conlan signed the Roll, and was admitted a Member 
of the Academy. 

| The Ballot was then opened for the Election of President and 
Council for the ensuing year. 

Mr. J. RB. Garstin and Mr. J. F. Lombard were appointed Scruti- 
neers. 

_ The Ballot was also opened for the Election of an Honorary 
‘Member. 

Dr. Davy and Professor O’Reilly were appointed Scrutineers. 
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The Secretary of Council then read the following :— 


Report oF THE CoUNCIL FOR THE YEAR 1889-90. 


Since the date of the last Report of the Council the following 
parts of the Ziansactions, vol. xxix., have been published :— 


Part 7. ‘‘ Geometrical Illustrations of Newlands and Mendelejeti’s 
Periodic Law of the Atomic Weights of the Chemical 
Elements.’’? By the Rev. Samuel Haughton, m.p. 
(Dubl. et Bonon.), p.c.z. (Oxon.) Li.p. (Cantab. et 
Edin.), F.B.s. 

Part 8. ‘‘The Eighth Memoir on the Theory of Screws, showing 
how Plane Geometry illustrates General Problems 
in the Dynamics of a Rigid Body with Three 
Degrees of Freedom.” By Sir Robert 8. Ball, 
LD), ERs lavenval, 

Part 9. ‘‘The Focal Circles of Spherical Conics.” By the Right 
Rey. Dr. Graves, Lord Bishop of Limerick, F.r.s. 

Part 10. “On Three Similar Figures, with an Extension of 


Feuerbach’s Theorem.” By William 8. M‘Cay, 


MAL, Est Cen): 

Part 11. ‘‘On the Motion of a Particle, and the Equilibrium of 
Flexible Strings on a Spherical Surface.’ By T. 
Preston, M.A. | 

Part 12. ‘‘ The Pectoral Group of Muscles.”? By Bertram C. A. 
Windle, m.a., M.D. 

Part 18. ‘‘ Observations of Double Stars made at Markree.” By 
W. Doberck, PH.D. 


The following is in the press and will shortly be published :— 


‘¢Cunningham Memoirs.” (No. V.). The Red Stars : Observa- 
tions and Catalogue, by J. Birmingham. New Edition by Rev. T. E. 
spin. 

Of the Proceedings, Part 2 of the first volume of Series 11. was 
published in December, 1889, containing Papers in various branches of 
Science and Archeology, and Part 3 it is hoped will be published in 
May next, containing the Papers ordered for publication up to the date 
of the last Meeting. 


ee 
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The Contributors of Papers during the year were:—Rev. Dr. 
Haughton, F.R.s., President; Sir R. S. Ball, r.rs.; V. Ball, F.z.s. ; 
J. E. Cullum; W. Doberck, pu.v.; G. F. FitzGerald, ¥.r.s. ; W. Frazer, 
F.R.C.S.I.; Right Rev. Dr. Graves, F.R.s.; G. H. Kinahan, F.R.6.8.1. ; 
Rey. H. W. Lett, w.a.; W.S. M‘Cay, F.1.c.p.; Rev. Dr. Mahatfy, 
F.T.C.D.; J. C. O’Meagher; J. P. O'Reilly, o.u.; W. Kitchen Parker, 
F.R.S.; I’. Preston, m.a.; W. J. Sollas, r.z.s.; 8. A. Stewart ; Sir W. 
Thomson, r.z.s.; B. C. A. Windle, m.p.; E. Perceval Wright, M.p. ; 
C. G. Young, m.p. 


The following Grants in aid of the Preparation of Scientific Reports 
have been sanctioned by the Academy :— 


£40 to Professor G. F. FitzGerald, r.r.s., and Mr. E. Cullum, to 
assist them in carrying on a Series of Magnetic Observations at 
Valentia. . 

£15 to Mr. S. A. Stewart and Mr. R. L. Praeger, for an Investiga- 
tion of the Flowering Plants and Characeee of the Mourne Mountain 
Range. 
£10 to Mr. V. Ball, F.n.s., to assist him in completing his Report 
on the Mineral and Vegetable Substances used as Drugs in India 
during the Middle of the 16th Century. 

£20 to Professor M. Hartog, pu.p., to enable him to carry on his 
researches into the Physical Structure of Protoplasm. 

£15 to Mr. G. Y. Dixon, m.a., and Mr. A. F. Dixon, to enable them 
to investigate the Marine Invertebrate Fauna of the neighbourhood of 
Dublin. 

£85 to Sir Robert Ball, ¥.z.s., for a Star Photograph Measuring 
Apparatus. 

£15 to a committee consisting of the President and Mr. Robert 
Russell, F.1.c.p., towards making mechanical appliances for the Graphio 
- Construction of Quadratic, Cubic, and Quartic Curves. 


| [Appended to this Report is given a list of the Grants in aid of 
_ Scientific Research voted by the Academy from June, 1879, up to 
_ the present date. | 

i; Inthe Library we have received by donation an interesting set of 


drawings of Irish marble work of the last century. A valuable and 
unique series of delineations of ancient edifices in Ireland has also 
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been acquired, together with several important additions to the 
Academy’s collection of tracts and pamphlets. The Government has 
deposited with the Academy the remainder of the collections made by 
the late topographical department of the Ordnance Survey of Ireland, 
and these will now be accessible in the Library of the Academy, with 
the volumes of the same collections which we received many years 
sinee. | 

With respect to the Irish department of the Academy’s work, 
there have been printed off fifty-two pages of the Yellow Book of 
Lecan, in photography, and a large number of pages have been photo- 
graphed, and are shortly to be printed off. 

Dr. Atkinson has finished his edition of Keating’s Cy ‘iop- 
Saoite on bs Sip, vol. 1., text, glossary, and appendix, and it willbe 
laid before the Academy at the next Meeting. 

A correspondence has taken place between His Pe the 
Lord Lieutenant, Her Majesty’s Treasury, and the Council, in reference 
to the future Housing of the Academy, after the transfer ofits Museum 
to the New Museum of Science and Art, Dublin. The Council feel 
that the best thanks of the Academy are due to His Excellency for 
so promptly and effectually intervening as to secure to the Academy 
the continued occupancy of their present house. 

The Council trust that the further question of the future relations 
of the Academy to their Museum Collections will shortly receive defi- 
nite solution, upon which the transfer may be speedily effected, to the 
suitable apartments prepared for the Collections in the New Museum 
Building. 

The following Members have been elected since the 16th March; 
1889 :— - 


Blayney R. T. Balfour, p.t. 

Robert Barklie, F.c.s. 
Rev. John H. Bernard, B.D., F.T.¢.D. 
James Brenan, R.H.A. 

Rey. George Raphael Buick, m.a. 
Mac Carthy Conner. 

Rev. Edmund Hogan, s.z. 

Douglas Hyde, t1.p. 

William 8. M‘Cay, .a., F.7.¢.D. 
Frederick Purser, M.A., F.1.C.D. 
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The following Honorary Members were elected on the 16th March 
of last year :— 


In the Section of Scrence. 


Dimitri Ivanovitch Mendelejeff. 
Julius Sachs. 


In the Section of Polite Literature and Antiquities. 


Christian Frederick Herbst. 
Edward Maunde Thompson. 


We have lost by death within the year nine Members :— 


John Ball, m.a., F.R.s., elected April 13, 1840. 

Matthew P. D’Arcy, m.a., p.z., elected April 13, 1846. 

Right Hon. the Earl of Granard, x.p., elected April 13, 1863. 
Sir Robert Kane, m.p., LL.D., F.R.s., elected November 30, 1831 
Robert Edwin Lyne, elected January 138, 1868. 

Robert M ‘Donnell, M.D., F.R.S., elected February 9,.1857. 
Walter Myers, elected April 10, 1876. 

John Neville, c.z., F.R.G.s.1., elected June 8, 1844. 

Thomas Williams, elected January 9, 1837. 


We have also lost by death within the year one Honorary Member 
in the Section of Science. 


Elias Loomis, elected March 16, 1880. 


Among the ordinary Members removed by death we may specially 
mention, although not a contributor to the Transactions of the 
Academy, Mr. John Ball, F.r.s., who represented the Academy for 
many years on the Government Grant Committee of the Royal 
Society. The results of his distinguished botanical, geographical, 
and physical investigations are published elsewhere. 


Dr. Rospert M‘DonnELL was born on the 15th March, 1828, in 
Dublin. He entered Trinity College, Dublin, in 1844, graduating as 
B.A. 1n-1849; m.B.in 1851; and m.p. in 1857. He also studied in the 
Schools of Paris and Vienna. He was elected a Member of this 
Academy in 1857, and served for several years on its Council. In 
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1865 he was made a Fellow of the Royal Society, and has served on 
several Royal Commissions, such as those appointed to inquire into the 
Medical Acts, into the Prisons in Ireland, and on the Education and 
Employment of the Blind. 


Well known and highly respected by his professional colleagues, . 


he was President of the Royal College of Surgeons in Ireland in 1877; 
and was President of the Academy of Medicine in Ireland in 1885. 

During the Crimean War he served as a Volunteer, being first 
attached to the British Hospital at Smyrna, and then at Sebastopol, 
receiving for his services the British Medal and clasps and the 
Turkish Medal. 

His contributions to Surgical literature were very numerous, but 
in his early days, before the responsibilities and cares of a large 
practice were upon him, he devoted all his leisure to Physiological and 
Biological studies : many papers on such subjects will be found in the 
Journal de la Physiologie, and in the Proceedings of the Royal Dublin 
Society. To our Zransactions he contributed in 1862 a Memoir on the 
‘Lateral Line in Fishes.” 


Sir Rosert Kane, almost from his boyhood, exhibited a very strong 
taste and aptitude for chemical research, and in 1828, at the early age 
of eighteen, published his first paper, ‘‘ Observations on the Existence 
of Chlorine in the Native Peroxide of Manganese.”’ This was soon 
followed by a number of essays on various chemical subjects. For his 
investigations into the chemical history of Archil and Litmus, printed 


in the Philosophical Transactions, he obtained in 1841 a Royal Medal 


from the Royal Society of London. 
For his researches on the nature and constitution of the compounds 
of Ammonia he was awarded, in 18438, the Cunningham Gold Medal of 


this Academy. It may be mentioned in connection with his labours 


on those compounds, that in the opinion of Berzelius, Kane has assisted 
in an important degree, to establish the actual existence in nature of 
amide (or, as Kane preferred to call it, wmidogene, from its analogy with 
oxygen, &c.), 2.¢. H,N, which had been before only inferred by Dumas. 

In addition to these classical researches, he made many others of 
considerable scientific value, amongst which may be mentioned those 
on Pyroxylic spirit, or Acetone ; on the composition of certain essential 
oils; on the constitution of the Ethers; and on several new Salts, or 
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compounds, which he discovered, of Copper, Mercury, Platinum, and 

other metals. In addition to his labours in the fields of original 

research he published, in 1842, his ‘‘ Elements of Chemistry.” 
Having been appointed Professor of Natural Philosophy to the 


Royal Dublin Society in 1843, he delivered before the Society, in that 


year, a series of lectures on the natural sources of wealth in this 
country. These constituted the basis of his well-known book published 
in the following year, ‘‘ The Industrial Resources of Ireland,” which, 
even in these days, notwithstanding the change of circumstances in 
various respects and the subsequent advancement of science, continues 
to be a work of great interest and importance. 

In 1849 Sir R. Kane was elected a Fellow of the Royal Society. 

Having been for a short time Director of the Museum of Irish 
Industry, Dublin, he was appointed, in 1849, the first President of 
Queen’s College, Cork; the duties of which post he zealously and 
efficiently discharged until he resigned it in 1873, when he came to 
live in Dublin. In 1875 he was appointed Commissioner of National 
Education, and a Member of the Academic Council of the University 
of Dublin, and, in 1880, a Member of the Senate of the Royal University. 

To us of the Academy his loss is great; he was emphatically one 
of our land-marks, his Membership of the Academy having begun so 
far back as 1831. He was elected on the Council in 1841; he was 
Secretary of the Council from 1842 to 1846, and President of the 
Academy from 1877 to 1882. 

Along with his rare ability and scientific attainments, Sir R. Kane 
was endowed with qualities which made association with him very 
pleasant ; his excellent judgment and unruffled temper made him 
an admirable adviser on any point on which his opinion was asked, 
or when he felt it his duty to set forth his views. And in con- 
sequence of his habitual moderation he was able to hold and express 
perfectly definite opinions without forfeiting either the friendship or 
the respect of those from whom he differed. Perhaps few men of his 
position have preserved so steadily to the end so large a circle of friends ; 
and there are still fewer whom even opponents would name with 
such unfeigned esteem and respect. 

It should not be forgotten that his work was in various ways 
pre-eminently of a national character ; the result of his labours tended 
directly to benefit and to ameliorate the condition of his fellow- 
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countrymen. A thoroughly practical man, he has left an admirable 
example of the manner in which skilled knowledge may be made to 
yield valuable results for the better development of the condition and 
resources of a country. 


The following is a list of the Papers by Sir Robert Kane in the » 


Transactions and Proceedings of the Academy :— 


Papers published in the ‘* Transactions.” 


‘¢ Researches on the Action of Ammonia on the Chlorides and 
Oxides of Mercury.” 

‘*On aSeries of Combinations derived from Pyro-acetic Spirit.” 

‘¢On the Composition of certain Essential Oils.” . 

‘« Researches on the Nature and Constitution of the Compounds 
of Ammonia.” 


Papers published in the ‘‘ Proceedings.” 


‘Contributions to the History of Pyroxylic Spirit, and the 
derived Combinations.”’ 

‘¢ Xanthomethilic Acid.’’ 

‘On the Composition of Thebaine.”’ 

‘Researches on the Combinations derived from Pyro-acetic 
Spit. 

‘©On Dumasine, a new Fluid Substance isometric with 
Camphor.”’ 

‘“On the Composition of certain Essential Oils.” 


‘(On the Sulphates and Nitrates of MOE parueulary. the 


basic salts formed by Ammonia.” 
‘©On the Theory of Ammoniacal Compounds.” 


‘‘On the Ammoniacal and other Basic Compounds of the 


Copper and Silver Families.”’ 

‘On the Action of Arseniuretted Hydrogen on Sulphate of 
Copper, and on the Manganese Alum analysed by 
Dr. Apjohn.”’ 

‘¢On the Theory of the Ethers.” 

‘On a Substance intermediate between White Precipitate and 
Sal-ammoniac.”’ 

‘¢On the Production of Audible Sounds.” 
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1842. ‘On the Colouring Matter of the Persian Berries.” 

1842. ‘On the Tannin of Catechu and the Chemical Substances 
derived from it.” 

18438. ‘‘On the Chemical Composition of the different plants of Flax 
and Hemp.” 

1844. ‘On the Chemical Composition of the different kinds of Fuel 

found in Ireland.” 

1847. ‘On the Composition of the Essential Oil of Laurus sas- 
safras, and of certain compounds derived from it.” 

1848. ‘‘ Maps illustrative of the distribution of the values of land in 
Treland.”’ 

1849. ‘‘On the Manufacture of Iron in this country.” 


APPENDIX. 


PARLIAMENTARY GRANT FOR THE PREPARATION OF SCIENTIFIC 


[ Vide also Appendix B, Minutes of Proceedings for 1875, 


From June, 1879, to Feb., 


REPORTS. 


Minutes of Proceedings for 1880, p. 134. 


p. Ixvii., and Appendix A, 


1890, the following Grants in aid of 


Scientific Research recommended by the Council have been approved 


of by 


No. 


76 | June 23. | G. H. Kinahan, R. J. Ussher, and Leith Adams, for 


the Academy :— 


Date. Name and Subject. 


the exploration of the Cappagh Caves near Dun- 
garvan, 

ness J. E. Reynolds, for the purchase of a considerable 
quantity of Sulpho-urea, to make experiments on the 
Comparative Actions of the Isomeric Bodies, Sulpho- 
cyanate of Ammonium, and Sulpho-urea, on the 
growth of certain plants, 


Bei i G. ec Kinahan and W. H. Baily, for the investigation 


of the fossilsand igneous rocks of the Curlew and 
Fintona Beds, 


50 0 0 


15 0 0 


50 0 0 


No. 
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PARLIAMENTARY GRANT—continoed. 


Date. 


Mar. 16. 


2) 9? 


May 23. 


Name and Subject. 


R. M. Barrington, for the investigation of the Flora of 
the Blaskett Islands, : 

H. C. Hart, for the iny estigation of the Flora of the 
Galtee Mountains, 

P. 8. Abraham, to assist him in the Mier oscopic § Study 

of the 1 Marsupial Tissues, 

S. A. Stewart, for the exploration of the Botany of the 
portion of the County Fermanagh west of Lough 
Erne, including what is called “the Highlands ‘ot 
Fermanagh, 

J. EH. Rey nolds and Rev. 8. Haughton, for Microscopic 
Slide Sections of a large collection of Sandwich 
Island Lavas, already analysed by Dr. Haughton, . 

H. W. Mackintosh, for the further ba or of 
the Structure of Echinoderms, 

F. Hodges, for researches on the action “of various 
Bleaching Agents, 

I. Carroll, for the exploration of the Botany of the dis- 
trict in the County Cork lying to the westward of a 
line drawn from Skibbereen to Bantry, 

G. Sigerson, for the Construction of an Electric Appara- 
tus for Physiological investigations, . 

B. C. A. Windle, for researches on the embryology of 
the Muscular System, 

E. T. Hardman, to make Soundings in Lough Gill, 
with a view to throwing light on the e Geological For- 
mation of the locality, 2 : ; , 


F. P. Blackwill and J. Wright, for the examination of 
the Foraminifera of Dublin Bay, 

Gerrard Kinahan, in aid of his researches on the 
Chemical Impurities of River Waters, 


Rey. 8. Haughton, to aid in completing his researches 


in Sun Heat, 

R. A. Hayes, to aid him in Microphotography by 
Electric Light, : 

R. M. Barrington, for the Botanical Exploration of the 
Islands of Lough Erne, 

S. A. Stewart, to complete the investigation of the 
Botany of the Mountains of Fermanagh and 
Cavan, 

HG se Hant, to aid him i in the Exploration of the 
Botany of the Killarney Mountains, . 

A. G. More and A. CG. Haddon, for Dredging in Dublin 
Ba 

E. W. Davy, for further researches on the Organic 
Nitro-prussides, : 


Amount 
ot 
Award. 
Lis Seu 
10 0 0 
10 0 0 
2050050 
10 0 O 
20% SOO 
300 16) 296 
(0) 0 
10 0 0O 
20 0 O 
25) 0 a0 
15 0 0 
ox) Oo) 
30 0 0 
50 0 0 
10 0 0 
15. Omed 
10=s0 kee. 
20° 0 a 
2576) aae 
90) 0-2 


Minutes of Proceedings. 


PARLIAMENTARY GRANT—continued. 


Name and Subject. 


T. H. Corry, for an examination of the Botany of Ben 


Je Weld. Dreyer, for Calculations to determine the 
exact Value of the Constant of Precession, . 
Rev. W. Green, towards escnee the New Zealand 


W. F. De Vismes K ane, Gor an ospenmaner oan of the 
Entomological Fauna of the wooded districts of 


Ae NV: Mackintosh, to aid in Exploring the Zoophy tes 
A. G. More, to aid in the Exploration. of the Botany of 


H. C. Hart, for a Botanical exploration of the Moun- 
tain Ranges of Ireland, 

R. M. Barrington, to complete his Botanical explora- 
tion of the Shores and Islands of Lough Erne, 

S. A. Stewart, for a Botanical exploration of Rathlin, 

Rev. W. Green, towards exploring the New Zealand 
Glaciers (in addition to £30 already voted), 

Gerrard A. Kinahan, in aid of researches in the 
Minerals of Iveland by means of washing, : 

E. W. Davy, in aid of researches in the Physical and 
Chemical Properties of the Alkaloids, 

H. C. Hart, for exploration of the Botany of the Coast- 


F. P. Balkwill and J. Wright in aid of further re- 
searches in the Foraminifera of Dublin Bay, 


A. Macalister, to purchase Skulls of the Peninsular 
and Insular Races of Western Europe, for as 


W. Doberck, for a Magnetic Survey of Ireland, : 

CoA: Cameron, for Tascniueliies on the lodates and 
Bromates of the Alkaloids, 

H. C. Hart, for the continued Botanical Examination 
of the Mountains of Ireland, 

T. H. Corry, to continue the Botanical Survey of Ben 


S. A. Stewart, for a Botanical Survey of Lough “Allen 
and the Slievanierin Mountains, . 

W. F. de V. Kane, to investigate the Entomological 
Fauna of the South and South-west Coasts of Ireland, 

J. Wright and F. P. Balkwill for further researches on 
the Foraminifera of Dublin Bay and neighbourhood, 


No. Date. 
1882. 
99 | Jan. 23. 
Bulben, 
100 ios 
101 pp 9 
Glaciers, 
102 ee 
Ulster, . 
103 Feb. 13 
of the Irish Coast, 
104 99 99 
St. Kilda, 
105 | Mar. 16 
106 95 he) 
107 99 py) 
108 39) 99 
109°" June 12 
110 en os) 
111 Dec. 11 
line of ine nal 
112 99 99 
1883. 
tS Dees lit 
with Irish Crania, 
114 Feb. 26 
115 99 )%) 
116 49 be) 
117 | May 28 
Bulben, 
118 nga 89 
119 Sy 9 
120 5p ep 
121 


Greenwood Pim, to investigate the Irish Fungi, es- 
pecially those of Killarney, 


a0 

Amount 
of 

Ageard 
15 0 0 
20 0 0 
30 0 0 
20 0 
20°0 0 
is O68 
25 0 0 
Ws 0 6 
15-00 
17 10 11 
25 0 0 
95 0 0 
15 0 0 
20 0 0 
25 0 0 
50 0 0 
107 010 
30 0 0 
10 0 
15 0 0 
25 0 0 
Ve 
5 0 0 


126 


136 


Date. 


1883. 
May 28. 


Nov. 12 
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PARLIAMENTARY GRANT—continued. 


Name and Subject. 


Rey. H. W. Lett, for an examination of the Mosses 
And Lichens of the Mourne Mountains, 

R. M. Barrington, for the exploration of the Flora of 
the Shannon Lakes, : 

Re Ose Balen ctor the Construction of a Model of a a 
Cylindroid, 

H. CG. Hart, for a Botanical Report i in connection with 
the Palestine Exploration Expedition, 


W.M. Coates, for a Magnetic Survey of Ireland. [A 
grant of £50 was made to Dr. Doberck for this 
purpose in February, 1883, but, being unable to 
proceed with the survey, in consequence of his de- 
parture to Hong Kong, he returned the amount of 
the grant. ], 

Rey. S. Haughton, to assist in defraying the expenses 
of Calculations of Sun-heat and Radiation, 

R. M. Barrington and R. P. Vowell, to complete the 
Botanical Survey of the Ben Bulben Range, . 

Rey. S. Haughton, in supplement of a grant of £35, 
to defray the expenses of Calculation of Sun- heat 
Co-efficients and Radiation, 

W. Adeney, fora Chemical and Spectroscopical Investi- 
gation of the rarer Elements in some of the Crystal- 
line Rocks of Donegal, 

A. C. Haddon, for researches on the Morphology of 
the Molinos ; 

He €.) Hart) tor the investigation ‘of the Flora of 
Southern Donegal, 

S. A. Stewart, for the investigation ‘of the Flora of 
the Southern portion of the County Clare and the 
Shannon Estuary, 

J. P. O'Reilly, to aid in researches regarding the Dis- 
tribution of Earthquakes in Great Britain and Ire- 
landseas = 3 A : : a ; é : 

W. Frazer, for the purchase of the Standard 

Instruments for the correct measurement of 
Crania, : : 


K. P. Wright, A. C. Haddon, W. J. Sollas, H. W. 
Mackintosh, P. Sladen, J. Wright, and R. Malcolm- 


son, for a report on the Deep-Sea Dredging off the | 


Entrance to Bantry Bay, ; 

W. J. Sollas, to aid in researches on the Metamorphic 
and Igneous Rocks of the Western Hien of 
Ireland, 


Amount 
of 

Award 

& OSNieds 
10 O 0 
1d” Oo 
15 O20 
50 0 0 
50 0 O 
30) OmnO 
150550 
15 0 0 
200 eo 
30, 0-0 
15) 0 a8 
15. 03S0 
15 0 0 | 

i 

10 0° 0 
50>. 0 au 


40 


Qo 


No. 


138 
139 
140 
141 
142 
143 
144 
145 


146 
147 
148 


149 


150 
161 


152 
153 
154 


| 


Date. 


Minutes of Proceedings. 


PARLIAMENTARY GRANT—continued. 


Name and Subject. 


OT 


J. Wright, to aid in researches on the Foraminifera 
of Dublin Bay, 

R. M. Barrington, to aid in “researches as to the Migra- 
tion of Birds in Ireland, 

R. M. Barrington and R. P. Vowell, for a report on 
the Flora of the Shores and Islands of Lough Ree, . 

H. C. Hart, for a further eae on the Flora of the 
County of Donegal, ; 

W.F. de V. Kane, for a report : on the Distribution of 
the Lepidoptera of the South of Ireland, 

W. Gray, for a report on the Worked Flints of the 
North-east of Ireland, . 

8. A. Stewart, for a report on the Flora of the Southern 
Shores of the Shannon, . 

A. M‘Henry, for a report on the Animal and other 
Remains found in the Sand-hills of Ballintoy and the 
Crannog of Lough-na-Crannagh, . 

A. G. More, for a report on the Geographical Distribu- 
tion of Plants in Ir eland, ; 

W. J. Knowles, to investigate the Flint Implements 
of the North-east of Ireland, . 

D. J. Cunningham, for Beeporne on the Anatomy of the 
Chimpanzee, . 


E. P. Wright, W. J. Sollas, and A. C. Haddon, to 
assist in the preparation of the Record of Zoological 
Literature for 1885, 

H. C. Hart, towards the continuance of the Botanical 
Exploration of Southern and Central Donegal, 

A. C. Haddon, Rev. W. S. Green, J. Wricht, and E. 
P. Wright, for a further report on the Dredging i in 
Deep Water off the South-west Coast of Ireland, 


G. F. FitzGerald, to aid ane Magnetic Observa- 
tions at Valentia, 

J. P. O’Reilly, to aid in a Gnemicall Study of Contain 
Rock Formations about Dublin, . 

Rey. S. Haughton and G. F. FitzGerald, to aid in 
ascertaining the Amounts of Evaporation of Water 
and other Liquids, when the same Total Amount of 
Heat is applied in different times, . 

W. J. Sollas, to aid in the Study of ‘the Structures and 
Relations of the Igneous Rocks of the Carlingford 
and Mourne Mountain Districts, 


R.I.A. MINUTES, SESSION 1889-90. 


20 0 
15 0 
LO 
10 0 
10 0 
10 0 
10 0 
20 0 
50 0 
10 0 
60 0 
10 0 
15 0 
40 0 
40 0 
15 0 
40 0 
25 0 
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PARLIAMENTARY GRANT—continued. 


Amount 
No. Date. Name and Subject. of 
Award. 
Feb. 28. Bo | snes 
156 Pe a V. Ball, to prepare a report on the Mineral and Vege- 
table Substances used as Drugs in India in the middle 
of the sixteenth century, ¢ 25 0 
157 | June 27. | Rev. T. KE. Espin, to assist him in ‘the revision of 
Birmingham’s Red Star Catalogue, 10 0 


158 ee tas R. P. Vow ell, for the investigation of the Flora of the 
Shores and Neighbourhood of Loughs Corrib and 
Mask, . 10 0 


159 ct ae dent Oy Reilly, ¢ as an additional evant for the investi- 
gation of the Constitution of certain Cambrian 
Rocks, ; ; . : : ; ‘ Gio 0 
1888. 
160 | Jan. 23. | R.L. Praeger, for the investigation of the Post-tertiary 


Estuarine Deposits of the North of Ireland, . 10 0 
161 » 9» | W.J. Knowles, for the investigation of the Pre- historic 

Remains of the Sand-hills of the Coast of the 

Northern Counties, 20 0 
162 he J. P. O'Reilly, as an additional evant for the investi- 

gation of the Chemical Constitution of the Cambrian 

Rocks of Bray, 5 15 0 
163 | Feb. 13. | A. C. Haddon, to assist him in the investigation of 

the Coral Reefs of Torres Straits, . 50 0 
164 | Feb. 27. | W. G. Wood-Martin, for the Exploration of the 

newly-discovered Crannog Site in the County of 

Meath, 10 0 
165 ny ae Rev. W. 8S. Green, I. Wright, C. B. Ball, and E. P. 

Wright, to continue the Deep-sea Investigations to 

the one thousand fathom depth off the South Coast 

of Ireland, . 60 0 
166 | June ll. | J. Joly, for the investigation of the Melting Points 

and Thermal Expansion of Minerals, : 20 0 
167 sear G. F. FitzGerald, W. J. Sollas, and R. Smeeth, for 

the investigation of the Electrical Resistance of 

Crystals, . 2010 
168 | Noy. 30. | D. J. Cunningham, for researches on Cranio-Cerebral 

Topography, . ‘ : . : : . | 80 0 


169 | Mar. 16. | W.J. Knowles, as an additional grant for the investiga- 
tion of the Pre-historic Remains of the Sand-hills of 
the Coast of Ireland, . 20 0 0 
170 salad W. J. Sollas, as an additional erant for the investiga- 
tion of the need Rocks of Carlingford and County 
Down, . 50\> Oma0 
pl APRA D.J. Cunningham, as an additional grant for researches 
on Brain and Cranial Growth, : : : Se 0 0 Ora 
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PARLIAMENTARY GRANT—continued. 


Amount 
No. Date. Name and Subject. of 
Award 
1889. a5 Gas Cs 
172 | Mar. 16. | J. P. O’Reilly, as an additional grant for the investiga- 
tion of the Chemical Constitution of the Cambrian | 
| Rocks of Bray Head, . 20 0 0 
173 | May 27. | G. F. FitzGerald and E. Cullum, to ‘carry on a series 
of Magnetic Observations at Valentia, . 40 0 0 


174 lta S. A. Stewart and R. L. Praeger, for an investigation 

of the Flowering Plants and Characee of the Mourne 

Mountain Range, 5 : 165 0 0 
175 | June 24. | VY. Ball, as an additional grant for the investigation of 

the Mineral and Vegetable Substances used as 

Drugs in India ee the middle of the sixteenth ° 


CERES : : ‘ 10 0 0 
1890. 
176 | Jan.138. | M. Hartog, to enable him to carry on his researches 
into the Physical Structure of Protoplasm, . 15 0 0 


177 » 9» | G. Y. Dixon and A. F. Dixon, to enable them to 
investigate the Marine iaortoprace Fauna of the 


neighbourhood of Dublin, . 15 0 0 
178 | Feb. 24. | Sir Robert Ball, for a Star Photograph Measuring 
Apparatus, . 85 0 0 


179 Ans M. Hartog, as an additional erant to assist him in his 

Researches into the Physical Structure of Protoplasm, | 5 0 0 
180 se, ek Rey. Dr. Haughton and Mr. R. Russell, towards mak- 

ing mechanical appliances for the Graphic Construc- 

tion of Quadratic, Cubic, and Quartic Curves ./] 15 0 0 


The Report was adopted. 
Read the following letter from Mr. R. R. Kane :— 


‘¢ Dunetven, AizesBuRY Roap, 


“¢ March 2nd, 1890. 
“Dear Dr. WRicHt, 


‘¢On behalf of the family of Sir Robert Kane, I desire to 
express our deep sense of the honour done to his memory by the reso- 
lution of the Royal Irish Academy, a copy of which you sent to mein 
yours of the 24th February. 

‘‘ Yours very faithfully, 


‘¢ Ropert Romney Kane. 
““H. P. Wright, Esq., m.p.”’ 
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By-Law 6, chapter ix., having been suspended, Visitors were 
admitted. 

Professor R. Atkinson, 1u.p., read a Paper on—‘‘ The use of Two 
Inflexional Forms of the Verb in Irish.” 

The Secretary read for Professor Sollas, 11.p., F.n.s., a Paper on— 
‘¢ The occurrence of Zinnwaldite in the Granite of the Mourne Moun- 
tains.” | 
On the report of the Scrutineers, the President declared the follow- 
ing duly elected as President and Council for the ensuing year :— 


PRESIDENT : 


Rev. SamvurL HavGuron, M.D., F.B.S., S.F.T.C.D. 


CounciL. 
Committee of Scrence. 


John Casey, LL.D., F.R.U.I., F.R.S. 
Charles R. C. Tichborne, it.p. 

Edward Perceval Wright, m.p. 

Sir Robert 8. Ball, tu.p., F.R.s. 

Vie Ball aniybe anon Ss: 

ft Ave Larleton), iiiep:, FTC, 

Daniel J. Cunningham, m.p. 

Benjamin Williamson, M.A., F.R.S., F.T.C.D. 
J.P. O'Reilly, c.z. 

George L. Cathcart, M.a., F.T.c.D. 

Rev. Joseph A. Galbraith, M.a., s.F.T.c.D. 


Committee of Polite Interature and Antiquities. 


Robert Atkinson, tr.p. 

Rev. Maxwell H. Close, m.a. 

David R. Pigot, m.a. 

Right Hon. Sir Patrick J. Keenan, c.B., K.c.M.¢. 

P. W. Joyce, I1.D. 

John R. Garstin, m.a., F.S.A. } 

Hon. Mr. Justice O’ Hagan, m.a. 

John T. Gilbert, F.s.a. 

John Kells Ingram, Lu.p., s.F.1.c.D. 

Right Rev. William Reeves, p.p., Bishop of Down and Connor. 


The ballot was then opened for the election of Officers. Mr. 
Lombard and Mr. Garstin were appointed Scrutineers. 


: 
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On the motion of Deputy Surgeon-General King, seconded by 
Professor Atkinson, Professor E. Perceval Wright, m.p., was elected 
a Visitor of the Museum of Science and Art, Dublin. 

On the Report of the Scrutineers, the President declared the follow- 
ing duly elected :— 


TreasurER—Rev. M. H. Close, m.a. 

Srcretary—LHdward Perceval Wright, m.p. 

SEcRETARY oF THE Councit—Robert Atkinson, Lt.p. 

Secretary oF Forrrgn CorresponpENcE—Joseph P. O’Reilly, c.z. 
Lisrarran—John T. Gilbert, F.s.a. 

CrerKk or THE AcADEmy—Robert Macalister, Lu.B. 


On the Report of the Scrutineers, the President declared that 
Sir William Turner, F.R.s., 


had been elected an Honorary Member in the Section of Science. 
Donations to the Library were announced, and thanks were voted 
to the Donors. 
The President under his hand and Seal appointed the following as 
Vice-Presidents for the ensuing year :— 


Hon. John 0’Hagan, Mr. Benjamin Williamson, Sir Robert Ball, 
Dr. John K. Ingram. 
The Academy then adjourned. 


Mownpay, Aprit 14, 1890. 
Rev. Dr. Haveuton, r.z.s., President, in the Chair. 


Douglas Hyde, tu.p., signed the Roll, and was admitted a Member 
of the Academy. 

Lord Walter Fitzgerald and Rev. Rowland Scriven, m.a., were 
elected Members of the Academy. 

Professor Cunningham, m.p., read a Paper on ‘‘A Stage in the 
Growth of the Brain of the Order Primates.”’ 

The following letter from Sir William Turner was read :— 


‘<6, Eron-TERRACE, EDINBURGH, 
‘< 20th March, 1890. 
ce SIR, 
‘‘T had the honour to receive this day your letter of the 18th 
March, with accompanying Diploma, in which you inform me that 
R.I.A. MINUTES, SESSION 1889-90. [6] 
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at the Stated Meeting on the 15th instant I was elected an Honorary 
Member of the Royal Irish Academy in the Section of Science. 

‘‘Permit me to express my most cordial thanks to the Academy 
for the distinction conferred upon me in enrolling me on the list of 
their Honorary Members. 

‘‘Tt is a most unexpected honour, and is consequently the more 
- appreciated. 
‘« Believe me to remain 

‘Your obedient Servant, 


Wirt Turner. 
‘‘Dr. E. PercevaL WRIGHT, 
“Secretary Royal Irish Academy.” 


Donations to the Library were announced and thanks were voted 
to the Donors. 

Mr. J. Y. Robertson presented to the Academy some tracings from 
frescoes on the walls of St. Canice’s Cathedral, Kilkenny. 

A special vote of thanks was passed for this Donation. : 


Monpay, Aprit 28, 1890. 


Rev. Dr. Havenron, F.r.s., President, in the Chair. 


The Secretary read for Mr. Joseph Wright a Report on the For- 7 | 


aminifera of the South of Ireland. 

Professor O’Reilly read a ‘‘ Note on the Occurrence of Idocrase in 
the County of Monaghan.” 

Dr. Frazer read a ‘‘ Note on two Medals of St. Vergil and St. 
Rudbert, Irish Missionary Saints of the Seventh Century, struck at 
Salzburg. 

Dr. Frazer read a ‘‘ Note on the Irish Remains at Lough Crew,” 
and exhibited a series of [llustrations by the late G. V. Du Noyer of 
the Scribed Stones found at Lough Crew. 

Donations to the Library were announced, and thanks were voted 
to the Donors. 

A letter was read from Dr. John M‘Donnell, u.z.1.4., presenting a 
Copy of the Leliwm Medecinae to the Library. 

A special vote of thanks was accorded to Dr. M‘Donnell for this 
Donation. 


é 
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GENERAL ABSTRACT OF THE ACCOUNTS, 


FROM 


1st April, 1889, to 81st March, 1890. 


ROYAL IRMA 
GENERAL ABSTRACT OF THE ACCOUNT OF REV. MAX | 
FOR THE YEAR Nias 


For Special For General Total of | 
RECEIPTS. Purposes. each Class, | 


Purposes, 


BS KS (ahs aS Seid £ Ss 
Balance from last Year, | 432 8 10| 235 610] 667 16 §| 


From PARLIAMENTARY GRANTS :— 


| Unappropriated :-—“ Old Grant,’ . . . . ST eta 500 0 0 
Appropriated :— 
Preparation of Scientific Reports, . . .{ 200 0 0 
Mibrary,,~ =a) - : PANO OW 
Researches in connexion with Celtic MSS. ye 200 On 
Publication olGithOgeess- yan etre eo eee! OOO) 
Museum, .. Ske Wy Ae ic AF 200 0 O Mw 
Purchase of Treasure Trove, Saag Sh LOMO WO | 
Illustration and Pri inting of “Transactions” | 
and ‘‘ Proceedings,” . a OR 200 0,0 i, 
Opening the Academy i in the ¢ evening. cl) 200m OO 
2000 0 0 
Wh 
» LODD MEMORIAL FUND :— | 
: i} | 
| Imterestion Imvyestments.y\. eee) 4. he 28) 2° 02 Pe ereeene 28 2 ae 
| yy! 
i 
| 
| ,, MEMBERS’ PAYMENTS :— . { 
| ] 
Initrance Mees; vant nie nore ie ain Lae tiie ys ite ae 52 10 0 
Annual Subscriptions, : sistance nes 302 8 0 I 
Life Membership Compositions (invested as 
opposite),. . Ae GO) 7 
382 4 0} 
a} IN 
, PUBLICATIONS SOLD :— 
Tramisactlons) er |. eR Teste opr cen cegeraen Wick Seal RY nee ary pai ee 10 8 4 
Proceedings, parses ati Veen iccwen is | Sell wai) eae ae 3 9. 8 ft Men 
Irish Macsimiless ote enka ce NDE et eM 20a 0 (ae 
Todd Lectures, aie 6 0 fa. 


3419 7 


,» INTEREST ON INVESTMENTS :— 


Life Composition—22 percent: Console Stock. |r. ane LON oie= 2 
Cunningham Bequest, 23 per cent. Consol. 


Stock, , COMO vo 
Museum Cataloeue—Bank of Ireland Stock 

(invested as opposite),* . . 87 078 
Pecuniary Premium Fund — 23 “per cent. 

Consol Stock ace tee ama ie wean 1 1) ait 


151 119 | Daan 


£2068 12 10] 1195 19 7 | 3264 12 sou 


I certify that the above account is correct, according to the best oft He ad 


MARCH, 1890. 


PAYMENTS. 


ek SCIENTIFIC AND LITERARY PUR- 
POSES :— 


Scientific Bebe 
Library,. . 
Trish Scribe, &e. yd 
(including Photo-Litho- 

graphing of Yellow Book of ec! 
Museum, j 
Treasure Trove . 
‘Transactions’? and ‘ Proceedings,” 
Opening the Academy in the None : 
“‘ Cunningham Memoirs,’’ 


ESTABLISHMENT CHARGES :— 


Salaries, . 

Wages and Liveries, 

Furniture and Repairs, 

Fuel, . Ey ; 

Insurance, : 

Stationery, ees 

Printing (Miscellaneous), 

Postage,. . 

Freights, Incidentals, and Contingencies, . : 


| INVESTMENTS (CAPITAL) :— 


Stock Snes Total 
Bought. Description. Sia 
Li Membership & |s.|¢. Giisilon 


Gnpositions,; 27 |19/10] Consol. Stock, |3477|18] 3 
Mj. Catalogue,*. | 2 | 9/10] Bk. of Ir.Stock,} 75/rol10 


)ETAILS OF APPROPRIATED BALANCE. 


| Treasure Trove, 5 Sls) 103) 3 
Cunningham Fund, 107 5 10 
‘Pecuniary Premium Fund, 14 4 6 
| Todd Memorial Fund, . 133 10 8 

4363 16 8 


) Balance to Credit, . 


From Funds 
appropriated 
for Special 
Purposes. 


Ey lee Seana CP 


200 
200 
200 


Ore 


200 
200 
129 
200 
200 
140 


soococoeo ooo 
Sooac]e 


363 16 8 


£2068 12 10 


JSE, TREASURER OF THE ROYAL IRISH ACADEMY, 


From Funds | 


available 
for General 
Purposes. 
ESS ae 
116 9 383 
20 8 5 
244 15 6 
Srlijaaers, 
3869 0 0O 
193 15 11 
WP IU) 33 
QA ine?) 
S22..6 
6 4 9 
42 6 0 
IN eh 38) 
08 17 9 
UD the GF 


Total of 
each Class. 


2059 19 11 


730 4 7 


30 6 8 


439 1 3 


1195 19 7 | 3264 12 5 


ps nowdge and belief.-Maxwett H. Cuosz, Treasurer, R.I.A. —May 14, 1890. 


[For Auditors’ Report see next page. 


AUDITORS’ REPORT. 


We have examined the above General Abstract, and compared the Vouchers for 
the details of the several heads thereof, and find the same to be correct, leaving 
a Balance to the credit of the Academy of Four Hundred and Thirty-nine Pounds 
One Shilling and Three Pence. 


The Treasurer has also exhibited to us Certificates in respect of the 
invested Capital, showing that the amounts of Stock standing in the name of 
the Academy were £2653 9s. 9d., Two-and-three-quarters per Cent. Consolidated 
Government Stock, being the Capital of the ‘‘ Cunningham Fund’’; £3477 18s. 3d. 
Two-and-three-quarters per Cent. Consolidated Government Stock, being Capital 
derived from Life Compositions ; and £75 10s. 10d., Bank of Ireland Stock. 


Like Certificates have been exhibited to us showing two sums amounting 
together to £142 2s. 4d., Consolidated Government Stock, standing in the names of 
Trustees, which, with the sum of £1209 18s. 4d., Consolidated Government Stock, 
in the Court of Chancery, form the Invested Capital of the ‘‘'Todd Memorial Fund.”’ 


WILLIAM FRAZER, 
J. J. DIGGES LA TOUCHE, 


(Signed), Auditors. — 


June 6, 1890. 


JUNE, 1890. | 


PUBLICATIONS 


OF THE 


ROYAL IRISH ACADEMY. 


ee 


TRANSACTIONS: 
Quarto, Boards; or in Parts, stitched. 
Vors. I. to XXVIII. (some out of print.) 
Vou. XXIX. (Scrence.) 


PART 
1.—On the Plane Sections of the Cylindroid. Being the Seventh Memoir on the Theory 


of Screws. By Sir Ropert 8. Batt, LL.D., F.R.S. (With Plates I. and II.) 
Price 3s. (December, 1887.) 


2.—On the Ogham Monument at Kilcolman. By the Ricut Rev. Dr. Graves, Lord 
Bishop of Limerick. Price 1s. (December, 1887.) 


3.—On Two-Nosed Catenaries and their application to the Design of Segmental Arches. 
By T. Auexanper, C.E.; and A. W. Tomson, B.Sc., Assoc. Mem. Inst. C.E. 
(With Plate III.) Price 3s. (November, 1888.) 


4.—The Brain and Eyeball of a Human Cyclopian Monster. By D. J. Cunntncuam, 
M.D. (Edinb. et Dubl.); and E. H. Bennert, M.D. (With Plates LY. and V.) 
Price 1s. 6d. (November, 1888.) 


5.—On the Theory of the Content. By Sm Roxpsrt 8. Barz, LL.D., F.R.S. Price 
2s. 6d. (January, 1889.) 


6.—The Tripartite Life of St. Patrick: New Textual Studies. By the Rev. B. 
Mac Cartuy, D.D. Price ls. (May, 1889.) 


7.—Geometrical Illustrations of Newlands’ and Mendelejeff’s Periodic Law of the Atomic 
Weights of the Chemical Elements. By the Rrev. Samurt Hauveuron, M.D. 
(Dubl. et Bonon.), D.C.L. (Oxon.), LL.D. (Cantab. et Edinb.) Price 2s. 
(June, 1889.) 


8.—The Eighth Memoir on the Theory of Screws, showing how Plane Geometry Illus- 
trates General Problems in the Dynamics of a Rigid Body with Three Degrees of 
Freedom. By Sir Roperr 8. Bax, LL.D., F.R.S. (With Plate VI.) Price 
ls. 6d. (June, 1889.) 


9.—The Focal Circles of Spherical Conics. By the Rieut Ruy. Dr. Graves, Lord 
Bishop of Limerick. Price 1s. (July, 1889.) 


10.—On Three Similar Figures, with an Extension of Feuerbach’s Theorem. By 


Witiram 8. M‘Cay, M.A., F.T.C.D. Price ls. (July, 1889.) 


11.—On the Motion of a Particle, and the Equilibrium of Flexible Strings on a Spherical 


Surface. By T. Preston, M.A. Price ls. (July, 1889.) 


12.—The Pectoral Group of Muscles. By Brrrram C. A. Winpuz, M.A., M.D. (Dubl.); 


Professor of Anatomy, Queen’s College, Birmingham. Price 1s. (November, 1889.) 


13.—Markree Observations of Double Stars. By W. Doszrcx, Pu.D., M.R.I.A., 


F.R. Mer. 8., Member of the Astronomischen, and Corresponding Member of the 
Deutschen Meteorologischen Gesellschaft, Corresponding Member of the Société 
des Sciences Naturelles de Cherbourg, Officier de l’Ordre du Dragon d’Annam, 
Director of the Hong-Kong Observatory. Price 1s. (March, 1890.) 


KS For Parts of Vous. XXVI. to XXVIIL., see page 5. 
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PROCEEDINGS: 


Octavo, cloth; or in Parts, stitched. 
Series I.—Vols. I. to X., 1836 to 1870 (some out of print). 


Series IT. (Sczence) : 


Vol. I., complete. [ Z%tle-page and Index with Pt.1, Vol. III. | 
Vol. II., complete. [ Zitle-page and Index with Pt.1, Vol. IIT. | 
Vol. III., complete. [ Z%tle-puge and Index with Part 10.] | 

Vol. IV., complete. [ Z%tle-page and Table of Contents with Part 6. ] 


Serres II. (Polite Literature and Antiquities) : 


Vol. I., complete. [ Tvtle-page and Index with Pt.13.] 
Vol. II., complete. [ Tvtle-page and Table of Contents with Part 8.) - 


Serres III.—Vol. I., No. 1, December, 1888. Price 5s. 
Me No. 2, December, 1889. Price 2s. 6d. 
5 5 No. 3, June, 1890. Price 3s. 6d. 


(In Series III. the Papers relating to Science, Polite Literature and Antiquities, 
are published together, as in Series I.) 


CATALOGUE OF THE ANTIQUITIES IN THE MUSEUM 
OF THE ACADEMY, 


By Sire Witiiam R. Wipe, M.D., M.R.I1.A. 


Part 1.—(Sronz, EARTHEN, AND VEGETABLE MateEriats.) [Out of print. ] 
5, 2—(ANIMAL MATERIALS AND Bronze.) Price 7s. 6d. 
5, 3.—(ANTIQUITIES OF GOLD.) Price 3s. 6d. 


PHOTOGRAPHS OF ANTIQUITIES IN THE MUSEUM OF 
THE ACADEMY. 


Mounted on card- board, 1s. each. [List on application.] 


IRISH MANUSCRIPTS—FACSIMILES. 
[Editions limited to 200 copes. | 


HE accurate study and critical investigation of the ancient literary and his- 
sh toric monuments of Ireland have hitherto been impeded by the absence of 
fac-similes of the oldest and most important Irish Manuscripts. 

With a view of supplying this acknowledged want, and of placing beyond risk 
of destruction the contents of Manuscripts, the Academy has undertaken the pub- 
lication of carefully collated lithographic or photo-lithographic copies of the oldest 
Irish texts still extant. 


ane 


(re) ) 


/n folio, on toned paper.—Price £38 &s. 


EABHAR NA H-UIDHRI: a collection of pieces in prose and verse, in the 
Trish language, transcribed about a. p. 1100; the oldest volume now known 
entirely in the Irish language, and one of the chief surviving native literary monu- 
ments—not ecclesiastical—of ancient Ireland ; now for the first time published, 
from the original in the Library of the Royal Irish Academy, with account of the 
manuscript, description of its contents, index, and fac-similes in colours. 


In Imperial folio, on toned paper.—Price £4 4s.; or £2 2s. per Part. 
Parts |. and Il. ; or in One Vol., half calf. 


EABHAR BREAC—the ‘Speckled Book’’—otherwise styled ‘‘ The Great 
Book of Dun Doighre”’: a collection of pieces in Irish and Latin, tran- 
scribed towards the close of the fourteenth century; ‘‘the oldest and best Irish 
MS. relating to Church History now preserved.” —(G. Petrie.) Now first pub- 


lished, from the original MS. in the Academy’s Library. 


In Imperial folio, on toned paper, with a Photograph of a page of the 
Original.—Price £6 6s. 


HE BOOK OF LEINSTER, sometime called The Book of ‘‘GrEenDALOUGH” : 

a collection of pieces in the Irish Language, compiled in part about the 
middle of the twelfth century. From the original MS. in Trinity College, Dublin, with 
introduction, analysis of contents, and index, by Ropert Arxrinson, M.A., LL.D., 


_ Professor of Sanskrit and Comparative Grammar in the University of Dublin, Secre- 


_ tary of Council, Royal Irish Academy. 


The Book of Leinster is one of the most important of the fragments of Irish 
literature that have come downto us. In addition to copies of the native prose his- 
toric accounts of the Tain Bé Cualnge, the Borama, &c., it contains a large fragment 
of an early prose translation of the Historia de Excidio Troiae of Dares Phrygius ; 


a great number of the poems and prose introductions of the Dindsenchas or legendary 
- account of the origin of the names of places in Ireland ; very many historic poems, 


in which the legendary and traditional accounts of the early history of the country 
are preserved; Irish genealogies and hagiologies; and a great number of interesting 
stories, illustrative of the manners and customs, the modes of thought, and the 
state of culture, &c., of the people of Ireland just about the period of the Anglo- 
Norman Invasion. 


| /n Imperial folio, reproduced by Photo-lithography.—Price £5 5s. 


ae BOOK OF BALLYMOTE: a collection of pieces in the Irish Language, 
dating from the end of the fourteenth century ; now published in Photo-= 
‘lithography from the original Manuscript in the Library of the Royal Irish 
|Academy. With Introduction, Analysis of Contents, and Index, by Roserr 
/Atxinson, M.A., LL.D., Professor of Sanskrit and Comparative Philology in the 
University of Dublin ; Secretary of Council, Royal Irish Academy. 
_ The Book of Ballymote contains numerous articles of interest to the Scholar 
and to the Antiquary. The original portion consists of—Genealogical Lists ; 
‘Histories and Legends; a fragment of the Brehon Laws; a copy of the Dind- 
‘senchas; Treatises on Grammatical Topics, &c. The other portion contains trans- 
lations from Latin originals: the Destruction of Troy, the Wandering of Ulysses, 
the Story of the Aineid, and the Life of Alexander the Great. 


Oe, 
THE IRISH MANUSCRIPT SERIES. 


Volume I., octavo.—Part 1.—Containing: (1) Contents of The Book of Fermoy ; 
(2) The Irish MS. in Rennes; (3) Mac Firbis on some 
Bishops of Ireland; (4) Tain Bo Fraich; (5) Tochmare 
Bec-Fola, &e. Price ds. 

Volume I., quarto.—Part 1.—Wuuriry Sroxrs, LL.D.: On the Felire of Gingus. 
Price 14s. 


Volume II., octavo.—Part 1.—Roxsrrt Arxinson, M.A., LL.D.: Thi Diop-Saoite 
an bsp [The Three Shafts of Death’’] of Rev. Geoffrey 
Keating. The Irish Text, edited with Glossary and 
Appendix. Price 3s. 6d. 


TODD LECTURE SERIES. 
Volume I., octavo.—Part 1.—W. M. Hennessy: Mesca Ulad. Price 4s. 


Volume II., octavo. Ropert Atkinson, M.A., LL.D.: The Passions and Homilies 
from Leabhar Breac. With an Introductory Lecture on 
Trish Lexicography. (Pages 110958.) Price 30s. 


THE CUNNINGHAM MEMOIRS. 


No. I.—Joun Casry, LL.D., Dubl.; F.R.S.: On Cubic Transformations, 
Price 5s. 


No. II1.—D. J. Cunnrnenuam, M.D., Edin. & Dubl.: On the Lumbar Curve in 
Man and the Apes. (13 Plates, some coloured.) Price 7s. 6d. 


No. I1].—Rev. Samvuren Haveuton, M.A., M.D., Dubl.; F.R.S.: New Researches 
on Sun-heat, Terrestrial Radiation, &e. (9 Plates.) Price 4s. 


No. IV.—Sir Ropert §. Batt, LL.D., Dubl.; F.R.S.: Dynamics and Modern 
Geometry—A New Chapter in the Theory of Screws. Price 2s. 


No. V.—J. Brruineuam: The Red Stars—Observations and Catalogue. New 
Edition, edited by Rey. T. Espin, M.A. Price 8s. 


No. VI.—W. K. Parker, F.R.S.: On the Morphology of the Duck Tribe 
(Anatide); and the Auk Tribe (Alecde). [In the Press.] 


Index to the Papers published in the Transactions, CunNINcHAM Memorns, and 
InisH MANUSCRIPT SERIES, from 1786 to 1886. Price 2s. 6d. 
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TRANSACTIONS, VoL. XXVI. (ScrENcE). 
PART 
1.—On the Binary Stars 44 Bootis, 7 Cassiopeiz, and » Draconis. By W. Dozzrcn, Pu. D., 
Member of the International Astronomical Society, Astronomer at Markree 
Observatory. With Addenda to Previous Memoirs. Price 1s. 
2.—On the Intertubular Tissue of the Mammalian Testis. By Reusen J. Harvey, M.D. 
(With Plate I.) Price 1s. 
3.—Report on the Chemical, Mineralogical, and Microscopical Characters of the Lavas 
of Vesuvius from 1631 to 1868. By Rev. Samuen Havcuron, M.D., D.C.L., 
F.R.S., Fellow of Trinity College, and Professor of Geology in the University 
of Dublin; and Epwarp Hur, M.A., F.R.S., Director of the Geological 
Survey of Ireland. (With Plate II.) Price 4s. 6d. 
4.—On w Leonis considered as a Revolving Double Star. By W. Donrrox, Pu.D., 
M.R.I.A., Astronomer at Markree Observatory. Price 1s. 
5.—Report on the Exploration of Shandon Cave. By A. Lerry Apams, F.R.S., F.G.S., 
Professor of Zoology in the Royal College of Science for Ireland. (With 
| Plate III. and Woodcuts.) Price 1s. 6d. 
6.—Report on the Allotropism of Selenium, and on the Influence of Light on the 
| Electrical Conductivity of this Element. By Harry Narizr Drapgr, F.C.S., 
and Ricuarp J. Moss, F.C.S. Price 1s. 
| 7.—The Red Stars: Observations and Catalogue. By J. Brrmineuam. Price 4s. 
8.—On a new Species of Parasitic Green Alga belonging to the Genus Chlorochytrium 
of Cohn. By Epwarp Percevat Wricut, M.A., M.D., F.L.S.; Professor of 
Botany in the University of Dublin; Secretary i the Royal righ Academy. 
(With Plates IV. and V.) 
9. Ona Species of Rhizophydium Parasitic on Species of Ectocarpus, with notes on the 
| Fructitication of the Ectocarpi. By Epwarp Prercevat Wricut, M.A., M.D., 
F.L.S.; Professor of Botany in the University of Dublin; Secretary to the 
Royal Irish Academy. (With Plate VI.) Price 1s. 6d. 
10.--A Supplement to Sir John Herschel’s ‘‘ General Catalogue of Nebule and Clusters 
of Stars.” By J. L. E. Dreyer, M.A., F.R.A.S., Astronomer at the Earl of 
Rosse’s Observatory. Price 2s. 
11.—On the aspect of Mars at the Oppositions of 1871 and 1873. By C. E. Burron. 
(With Plates VII. and VIII.) Price 1s. 
12.-—Direct Demonstration of the Properties of the First Negative Pedal of a Central 
Conic from any Point in its Plane. By Joun C. Mater, M.A. Price 1s. 
13. —On the Intersections of Plane Curves of the Third Order. By ANDREW SEARLE 
| Haxt, LL.D., Vice-Provost, Trinity College, Dublin. Price 1s. 
14.—On a Proof that oo Algebraic Equation has a Root. By Joun C. Matzt, M.A. 
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XXXVITI. 


ON AN ANCIENT MS. LIFE OF ST. CAILLIN OF FENAGH, 
AND ON HIS SHRINE. By raz REV. DENIS MURPHY, 
S.J. 


[Read Junz 28, 1886.] 


Two antique objects have lately come into my hands, by way of loan, 
through the kindness of their respective owners, the Archbishop of 
Cashel and the Bishop of Ardagh, which may be of some interest to 
the Members of the Academy. Both have reference to St. Caillin, 
the patron of the Clan O’ Rourke, as Columkille was of the O’ Donnells 
and Moling of the Mac Morroughs, who were in ancient times chiefs 
of Breffney, the modern counties of Cavan and Leitrim, for 0’ Dugan 
tells us that ‘‘ hereditary to the O’Rourke is that kingdom.”’ Caillin’s 
church and monastery are still standing, in part at least, at Fenagh, 
which is about three miles to the south-west of Ballynamore in Cavan. 

Our Saint’s genealogy is given in this book up to Rury, the grand- 
father of Fergus Mac Roy, who lived about the beginning of the 
Christian era. We are told, moreover, that ‘‘ Finnlan, by whom he 
was fostered, commanded him to go to Rome to learn wisdom and 
knowledge there,’”’ a command which, no doubt, was readily obeyed, 
since one of the most common practices of our ancient saints was 
‘¢neregrinari pro Christo.” 

The Martyrology of Donegal says of him, that ‘‘ he was the son of 
Niatach, and bishop of Fiadnacha of Magh Rein. He was of the race 
of Cormac, son of Fergus, son of Ross, son of Rudraighe. Deidi, 
daughter of Tren, son of Dubhtach Mac Ua Lughair, was his mother. 
Maedhog of Ferns was a school-pupil of Caillin. He was an atte- 
nuated pious man; he was a virgin, he was chaste. He was a burning 
fire to burn the persecutors of God and of the Church. He was a sea 


without ebbing in signs and miracles.” His feast-day is November 


13th. None of our hagiographers have come down so far in the year 

as that: neither Colgan, the Bollandists, nor the Rey. J. O’Hanlon. 

They might be able to give us a life written critically. It is almost a 
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misnomer to call the contents of this ms. a life. It is rather a list of 
the lands, privileges, honours, and rights of sanctuary attaching to 
Fenagh, with an occasional allusion to St. Caillin. 

The ms. which I have the pleasure of submitting to the Academy 
for inspection to-day would seem to be a copy of a more ancient Life, 
which the scribe who wrote the copy calls ‘‘ the Old Book of Fenagh,”’ 
and he says ‘‘there was only poetry in it.”’ Unfortunately it is im- 
perfect. The last folio is marked 48, and that it never had more we 
learn from a note at the end of folio 48 6 by the scribe : 


‘¢Finit of all we have found of the Old Book of Caillin.”’ 


It has at present only 41. The only other ancient copy now in exist- 
ence, so far as we know, that of the British Museum, is also imperfect ; 
and though one supplements the other to a certain extent, yet the full 
text cannot be had even from both jomtly. Which of the two is the 
more ancient, can be determined with certainty only by the inspection 
of both. The editor of the Life of St. Caillin thinks the British Mu- 
seum copy only a transcript of this. Mr. Hennessy thinks it two 
centuries at least older. | 

The Life says ‘‘it was Tadhg that caused Maurice O’Mulchonry to 
put this book in a narrative form through the extent of his learning 
and through the excess of his devotion to Caillin.” This was Tadhg 
O’Roddy, who came of a family that were hereditary comarbs of the 
church and monastery of Fenagh. He lived in the beginning of the 
sixteenth century, and was abbot of Fenagh. The precise date of the 
ms. is 1516. The Life says of him that ‘‘ he was a man of wisdom and 
knowledge, of learning and jurisprudence, a reader of the Scotic, a 
man who composes Seghda and oglachas, and who observes the pri- — 
vileges and prohibitions of the place in which he is, to wit, that he 
should keep a house of general hospitality and not deny the face of a 
man, but be like an immovable rock in humanity for ever’’—just 
such a man, I should think, as would make a scribe undertake and — 
complete with a good will any task that would be set to him. 

I may add that this Life has been published with a translation by 
the late Mr. D. H. Kelly, copiously annotated by Mr. Hennessy. 
Mr. Kelly seems to have spared no expense in its preparation for the 
press and in all that regards the printing. Would that others who 
can do so imitated his example, and by so doing rendered accessible to 
students of Irish, both at home and abroad, some of the vast treasures 
which are stored in this library and elsewhere, and of necessity out of 
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the reach of such as cannot come here to study. Itis almost ungene- 
rous to find fault even in the smallest way with such a valuable contri- 
bution to Irish literature. But I do not think it would have been 
amiss to have retained the initial capital letter for its own sake, as also - 
for the peculiarity of Irish medieval Latinity of which it is a specimen. 

A few words on the second object exhibited: this is the shrine 
of Caillin. In the enumeration of the shrines made by Miss Stokes in 
her very valuable work on Jrish Inscriptions, 11. 159, no mention is 
made of this one. O’Curry has fallen into a strange mistake in refe- 
rence to it. Having spoken at length of the well-known shrines, the 
Domnach Airgid and the Cathach, he makes mention of ‘‘ several other 
shrines and reliquaries still remaining.” ‘‘The chief of them,’ he 
says, ‘‘are that of St. Manchan, that of St. Maedog, which belonged 
to the O’Ruarcs of Breffney, but was lately in the possession of His 
Grace the Most Rev. Dr. Slattery, late Archbishop of Cashel ; and the 
beautiful shrine of St. Caillin, now or lately in the hands of Dr. 
Petrie.” 

Much cannot be said of it perhaps as a work of art. It has but 
little of the characteristics of Irish ornamentation. The style of a 
good part of it is rather a debased Gothic. At the top is a figure of 
Christ crucified. The four panels into which the upper surface is 
divided contain each three figures, the whole representing no doubt 
the twelve Apostles, though they are without any distinctive emblems, 
each panel being nothing more than an exact facsimile of the others. 
A narrow band acts as a kind of frame for each of these panels, on 
which there is a very rich and varied style of ornamentation consist- 
ing partly of figures and partly of interlaced scroll-work. This, the 
lettering, and the bosses on the corner clamps, are in niello work of a 
very superior kind. Stones, mostly cornelian and spar, are placed at 
intervals immediately outside these bands ; and in the centre a piece of 
spar much larger and higher than the rest. Round the edge there is an 
ornament, running from a stem ending in a six-leaved flower, a thing 
wholly foreign to ancient Irish art. On the back we have the usual 
plate with incised crosses, such as we see in the Cathach and other 
shrines in the Museum. Here, too, we have that strange irregularity 
both in the position and outline of each of the crosses as well in the 
pattern of the whole plate. 

Round the edge of the upper and lower surface there is an Irish 
inscription in capital letters, partly Gothic, partly Irish; those on the 
upper edge being less than half the size of the lower. It begins at 
the left hand of the figure below, runs round the edge of that surface, 
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and is continued at the back. The letters face inwards. It reads 
thus :— 


ORAID : DON : MFIR : DO: CVMDAIGH : AN : MINNSA : CAIL 
LIN : ADHON : BRIAN : MAC: EOGAIN : 

RVAIRC : AGVS : MARGREITE : INGIN : 
HBRIAN : AGVS : DOBI : AOIS : AN 


TIGEARNA : AN: TAN : 
SOIN : SE : BLIANA 

DEC iWAR iu XXet ARS Ne. AR 
CCCCC : AIBS: A MARIA 


which may be translated thus :— 


‘‘Pray for the man who covered the shrine of Caillin, that is, 
Brian, son of Owen Ruarck, and for Margaret, daughter of O’Brian. 
And the year of our Lord then was meccocxxxyi. A Hail Mary for 
their souls.’’ 


The plates, both upper and lower and the sides, are made in sepa- 
rate pieces, the whole being fastened very securely by means of solid 
clamps, which are themselves fixed on with long brass nails; the inside 
is lined with oak. From the way in which this has been shaped and 
hollowed out, it is evident that it was used to hold a book or relics, or 
perhaps both. As a fact, we find in the Life of Caillin that “‘ he 
brought with him numerous remains and relics when coming from 
Rome, to increase the honour, respect, and right of sanctuary of his 
fair church of Fenagh of Magh Rein. The relics which Caillin 
brought with him from Rome were the relics of the eleven Apostles, 
and the relics of Martin, and of Lawrence, and of Stephen the Martyr. 
These are the relics which he subsequently ordered to be covered and - 
enclosed in a shrine.” Possibly it is in reference to these relics of the 
Apostles that the figures mentioned above have been placed on this 
shrine. 

If it ever contained the Life of St. Caillin, it must have been 
the ancient one of which that now exhibited is a copy. This, though 
written some ten years before the shrine was made, could not by any 
possibility fit in it. Neither could the copy in the British Museum, 
for I have had it measured. It is 93 inches in length by 64 in width. 
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This would allow it to fit in the box if there were no wood inside ; 
but it is evident that the wood was part and parcel of the original 
shrine, which was much too small for either of the copies. I may 
remark here that most of the shrines now in existence were made for 
keeping books. However, there is one at least, the Fiacal Padruig, 
-which was made for relics; and St. Manchan’s shrine still contains 
a portion of his bones. 

The date of the inscription will easily determine which of the 
O’Rourkes got the shrine made. In Archdall’s Peerage, 1. 24, we 
find that Margaret, eldest daughter of Turlogh Donn O’Brien, who 
was inaugurated King of Thomond in 1498, married Brian, Chief of 
the O’Rourkes. Frequent mention is made of this Owen in the Annals 
of the Four Masters. For instance, in 1536: Brian, son of Owen, who 
was son of Tiernan O’ Rourke, was styled The O’ Rourke; and in 1540: 
‘the Castle of Leitrim,’”’ probably Dromahaire Castle still standing, 
‘was erected by O’ Rourke, Brian, the son of Owen, while a great war 
was waged against him on every side; and his own son and a party of 
the men of Breffney were at war with him. He finished the Castle in 
a short time, and destroyed a great portion of Moylurg on his oppo- 
nents.” And in 1545: ‘‘a great war was between O’ Rourke (Brian 
Ballagh, the son of Owen) and his own brother by his mother’s side, 
namely Teige, son of Cathal Oge O’Connor, lord of Sligo.”? His death 
is recorded in the year 1562: ‘‘O’Rourke (Brian Ballagh, son of Owen), 
the senior of Sil Feargna, and of the race of Aedh Finn, a man whose 
supporters, fosterers, adherents, and tributaries extended from the 
Caladh in the territory of Hymany to the fertile, salmon full Drowes, 
the boundary of the farfamed province of Ulster, and from Granard in 
Teffia, to the strand of Hothuile in Tireragh of the Moy, who had the 
best collection of poems, and who, of all his tribe, had bestowed the 
greatest number of presents for poetical eulogies, died in consequence 
of a fall; and his son Hugh Gallda was installed in his place.”’ 

The Four Masters make no mention of his wife’s death. Archdall, 
in his Monasticon, says she founded the monastery of Crevelea on the 
western side of Lough Gill, opposite the O’Rourkes’ castle of Droma- 
haire. This has been the burial-place of the O’Rourke family ever 
since. 

I will only add that I am not without a hope of obtaining these 
_ two pieces of antiquity, if not as gifts for the library and museum of 
the Academy, at least as deposits, not, I trust, to be soon revoked. 

P.$.—Since the above was written the ms. has been acquired by 
purchase for the Library of the Academy, and is now kept there. 
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ON THE OCCURRENCE OF IDOCRASE IN THE COUNTY 
MONAGHAN. By Proressor J. P. O’REILLY, Royal College 
of Science, Dublin. 


[Read Aprit 28, 1890.] 


In October of 1888 I received, from Dr. Hall, of Monaghan, a sample 
of an iron and manganese deposit which, as he informed me, occurs in 
the townland of Calliagh, county Monaghan. The specimen forwarded 
presented, along with the well-marked iron ore, what appeared to be 
a thin rib or vein of quartz, penetrated by a straw- or honey-coloured 
mineral, having a lamellar, irregularly-radiated structure, in places 
distinctly plumose, which passed into the black ferruginous portion. 
This honey-coloured mineral I determined, from its density, 3°3407, 
and its hardness, about 5, to belong to the epidote group ; and through 
the kindness of Professor Hartley, I was enabled to have it analysed 
by Mr. L. T. Spencer, then an associate student of the college. The 
results were communicated to me in June, 1889, and are as follows :— 


ilicas 2 ioe Pea as Or oe ae OG 
PaUl bn cava orc Peie essere on wen ues) Rat reer naaL nN, CICS), 
Linve decay hei a  anh Glee gee area 
Merric oxides 1. aaa an epee 
Manganousioxide,.tii visa et eel 
@upric oxide, ae es eee Ook 
OCs eens eta. eels 1:00 


Loss of moisture on heating to redness, 2°07 


102°22 
The following formula was deduced from this constitution :— 


7810? 2 (Fe?0%, Al?0*), 7(CaO, MnO, CuO), 
or, approximatively, 
3 (CaO, MnO, CuO) (Fe?0%, Al?0*) 3 $i0?, 


or, generally, 
3M 'O, M"™?03, 3 $10%. 


— 
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In Zirkel’s 11th edition of Mawmann’s Mineralogy, 1881, p. 528, 
the constituents of Vesuvian or Idocrase are given as ranging in the 
best analyses, as follows :— , 


Silicaya.y 24 ik 638 to7 389 
uM eer een els 3 16 
iHerricroxidee sa. 20.) 4 
inves nd Ok 8887 
PNAS i Ons. 


The figures resulting from Mr. Spencer’s analysis are practically 
within these limits. Zirkel adds that, in the cherry-blood red variety 
from Johnsberg, Silesia, 3°23 of MnO was determined by Von Lasaulx. 
Dana gives a series of analyses for the mineral, and mentions the 
variety, ‘* Xanthite,” a yellowish-brown Vesuvian from near Amity, 
N. Y., which contains 2°8 MnO, while a manganous variety from 
St. Marcel, Piedmont (where ores of manganese occur), has a sulphur- 
to honey-yellow colour, which fairly corresponds with that of the 
Monaghan specimen. This may, therefore, be regarded as a Xanthite 
variety of Idocrase. The presence of water, from 0 to 2°73 per cent., 
is noted in the series of analyses given by Dana; and its presence is 
usually attributed to partial decomposition of the Idocrase mineral. 
This decomposition is quite apparent in places in the Monaghan 
specimen, 

As Idocrase is not of common occurrence in Ireland, it may be 
interesting to note the localities in which it has been already observed. 
(For the earlier notices of the mineral I am indebted to Dr. Hyland, 
of the Geological Survey.) 

1812. Stephens-Fitton, ‘‘ Notes on the Mineralogy of part of the 
Vicinity of Dublin” (London, 1812), p.45. Vesuvian(Idocrase, Hauy), 
Kilranelagh, Co. Wicklow, seemingly in a loose boulder, the author 
observing, that ‘‘ appearances render it probable that they were not 
far from the natural place.” ; 

1826. Giesecke, ‘‘ Account of a Mineralogical Excursion to the 
Centre of Donegal,” p. 23. Barony of Boylagh ‘and Bannogh, bacil- 
lary Idocrase of yellowish-brown and greenish-yellow colour from 
Lough Anure, in the Rosses, N.-W. Donegal. (This is a vein in 
granite. ) 

1858. Greg and Letsom, in their ‘‘ Manual of Mineralogy,” p. 101, 
- mention as Irish localities, Derryloaghan, Barnes’ Gap, near Kilma- 
-erenan, near Lettermacherward ; Bunbeg, Gweedore (in crytalline dolo- 
mite). 

1861. Bristow, in his ‘‘ Glossary of Mineralogy,” mentions as Irish 
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localities, Derryloaghan, Co. Donegal (in prisms of a hair-brown 
colour), and also Bunbeg and Gweedore. 

During the past Easter vacation I was able to revisit the locality, 
and determine more accurately the conditions under which the mineral 
occurs. The townland of Calliagh (pronounced Aall-yéh by the inha- 
bitants) les nearly in the centre of a triangle of which Ballybay, 
Newbliss, and Monaghan are the summits, and may be reached by car 
from one or other of these points in about an hour’s drive. The country 
presents a succession of hills, rather flatly conical than round, with 
patches of bog, bog-land, streams, or small lakes between them. It rises 
to an elevation of about 700 to 800 feet in the neighbourhood in question. 
The townland is shown on the 6-inch map of the Ordnance Survey 
Sheet, No. 13, of the Co. Monaghan ; and the point where the mineral 
occurs is marked thereon as ‘‘ Quarries.” (Its latitude and longitude 
are, N. lat. 54° 11’ 5”, and W. long. 7° 1’ 45”.) Lying at a height of 
about 680 feet above the sea level, and forming part of a ridge which 
extends for several miles N.N.E. and 8.8.W., it affords extensive 
views on nearly every side. About 1053 feet east of the quarry is the 
point known and marked as the ‘‘ Giant’s Grave,”’ with an altitude of 


: 
tf m ‘™ [ 1" fi I} 
; ei : @ an v B Xe 
Ce ke NSU NN 
~ AT RA MEN A y — 
“2'C , GRR A, ., Leh Wy 
» Wagelh oth 
‘ eee Eo Ey, 


706 feet. The Quarry forms the summit of the hill known locally as 
Logwood Hill (as well as I could catch the pronunciation from my 
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guide) ; but there is no name marked for it on the 6-inch Survey map. 
It appears as an excavation or cutting, having a length of about 
25 yards (in the direction of the lode and hill), about 5 yards broad, 
and about 4 feet mean depth. The beds of Cambrian slate rock which 
are here transformed into an ore of iron and manganese, have a direction 
about N.N.E., and dip to the E.S.E. at about 15° to 20°. Further to 
the S8.E., in the direction of Ballybay, the strata having much the 
same direction, dip at higher angles of 45° to 60°, and in places appear 
to be nearly vertical. On the 8.K. side of the cutting, the highest 
side, occur two thin lodes, separated by an interval of about 2 feet, in 
the more S.E. of which the Idocrase occurs. This lode presents a 
thickness of about 8 inches, and has a direction of N. 28° E., anda 
dip E.S.E. at about 60°, the direction being seemingly that of the 
ranges figured on Griffith’s Map of Ireland, as occupying the greater 
part of the surface of the Co. Cavan. It might consequently be 
inferred that parallel fissures and lodes exist in these ranges, and that 
they may be metalliferous. The containing rock is the ore of iron 
and manganese already referred to, and which has been reported on 
hy Mr. W. Adeney, Curator of the Collections of the Royal University 
of Ireland, as containing from 33°4 to 42:2 per cent. of ferric oxide, 
and from 5°9 to 7°55 per cent. of manganese peroxide. By his kind- 
ness I am enabled to give the complete analysis of a sample of the ore 
as it occurs in the immediate vicinity of the quartz lode in the Quarry. 
He describes the sample as follows :—‘‘ Taken from the 8.-W. corner 
of the Quarry, soft, and easily broken up; purple-brown in colour, 
giving a red streak.” This sample proved the richest in iron, and a 
complete analysis was therefore made of it. 


SoLuBLE Portion. 


iMemricroxdide, 3 9). 4 . 42°20 per cent. 
Auman, -.> Vs Oe gece sce ee ao eae 
Manganese peromide, Boe ors (RM OKO Hise oe 
@obaltous oxide, <: . 

Nickelous oxide, . Ce) 
JLgtidai et ae Seer ster eeantatas Ae enact) Geeta Oto YS) <3 
IMigiomle sia, ster es 6 ey) ee D7] ; 
Phosphoric acid, . . eer! OcOaye nt. 


Water expelled at 120° aL sy | , 
Loss on gentle ignition, . . 38:21 3 
Insoluble matter, ignited, . . 87:00 ,, 
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InsoLusLe Matrer. 


Silica and titanic acid (trace), . 29°51 79:7 per cent. 
Ferric oxide and alumina, . . 4:74 12:9 


Brmies S00 Tae RA eo (er Pe A te 

Manganous oxide and magnesia, 0°87 28 «Sas 

Sodavand potash vee tary 8 eet 09 2:9 7110 es 
37°00 109-0 


It is interesting to compare this analysis of the insoluble matter 
with those of the orthoclase felsites, No. 2 and No. 9, given by Dana 
(‘‘ System of Mineralogy,’ 5th edition, p. 358). 


No. 2. No. 9. 
Sulticass rhe Pa ed ares 79°55 
Atlin 2 ta hee CG AOS 11°31 
Herrie oxide, a.) 3) 3) du. O64 OD 
Masnesia tii 2 Sire, eat ee Oni) 0-10 
hime, eis ee ace ee Ons 2°52 
Soda tiie men al ey Rea 3°68 
Potashiy iene oe oe Geoon®) 2°38 
WATE 9.6 eat sire ee ena — 0°69 


99°09 100°65 


As the insoluble portion of the sample analysed by Mr. Adeney 
was probably the part of the rock relatively unaltered, it may be 
presumed that the containing rock is really an altered felsite, and in 
this respect is comparable with certain of the Cambrian rocks which 
occur in the vicinity of Dublin. Judging it might be of interest to 
have the quartz vein assayed for gold, I forwarded, in November of — 
1888, samples of the iron ore and quartz to Mr. F. Claudet of London, 
and he reported having found traces of gold in the samples assayed. 

The precise limits of the deposit have not been clearly determined ; 
but from trials made in the neighbourhood of the Quarry, there can be 
no doubt but that it extends over asufficiently large surface to allow of 
its being worked industrially if the ore could be utilized for the pro- 
duction of iron. That it is intimately related to the quartz lodes 
described, can hardly admit of a doubt; and that thermal action was 
the essential cause of the alteration of the rock is an inference which 
may be fairly drawn from the nature of the ore and its associations. 
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XL. 


ON A SERIES OF COLOURED DRAWINGS OF SCRIBED 
STONES IN THE LOUGH CREW CAIRNS, BY THE 
LATE G. V. DU NOYER. WITH REMARKS BY W. 
FRAZER, F.R.C.S.1. 


[Read Aprit 28, 1890. ] 


Aw extensive series of coloured drawings, made by the late George 
V. Du Noyer, representing stones with remarkable sculpturings dis- 
covered in a group of Cairns situated on the summits of the Lough 
Crew Hills, County Meath, came into my possession some time since. 
They were intended to illustrate a work,. giving full descriptions of 
the Cairns, by Eugene Conwell, M.R.I.A., who had the good fortune 
to discover them in the year 1863. He read three Papers to this 
Academy relating to their history on 23rd May and 14th November, 
1864, and on the 26th February, 1865; and in July, 1867, Mr. Du 
Noyer was engaged to delineate them with a view to their future 
publication 7m extenso—a project that was never carried out owing 
to Mr. Conwell’s removal to the South of Ireland, and his subsequent 
death. The value of Mr. Conwell’s discovery was enhanced by these 
Cairns having escaped the notice of the Government surveyors, who 
should have recorded their presence on the Ordnance Maps. 

“Mr. Conwell in one of his Papers enumerated and gave a map 
representing 30 distinct Tumuli scattered along the crests of these 
Lough Crew Hills, all of which were carefully explored by him, and 
their stones enumerated in detail whenever he found they presented 
scribings. 

Another of his Papers describes the Cairn he marked T on the 
map, the principal one of this group which he was induced to designate as 
the Tomb of Ollahm Fodhla, believing the entire group represented the 
missing burial-ground of Tailten, the graves of the Royal Ultonian race. 
This Academy, in its Proceedings,! 12th February, 1872, has figured all 


1 Proc., 2nd Ser., Polite Lit. and Antiq., Vol. i., p. 72. 
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the scribed stones found within this special Cairn in small wood-cuts, and 
also the ‘‘ Hag’s Chair,”’ a conspicuous stone situated on the brow of the 
hill in front of the great Cairn T. The Academy obtained, through 
Mr. Conwell, from Mr. Naper of Lough Crew, owner of the land, all 
the objects found in his explorations. As these are fully described 
and safely preserved in .the Museum, it is unnecessary for me to do 
more than recall the fact. Steps were also taken for publishing in our 
Transactions a full account of the rest of these Cairns, for four rude 
lithographic plates were executed. These, I am happy to assure our 
Members, never appeared, as they would have reflected little credit on 
us so faras artistic appearance goes. It would be needless to acknow- 
ledge the debt we owe to Mr. Conwell for his discovery and investiga- 
tion of this series of Cairns—by far the most important antiquarian 
discovery of inscribed prehistoric monuments ever made in Great 
Britain or Ireland—or for the commendable care with which he had 
the strange graven marks found upon the stones recorded. Stones 
inscribed in a similar manner, though comparatively few in number, 
have been long known in the Cairns of New Grange and Dowth; but 
we must go to France, to the Tumulus of Gavr Inis, to find any pre- 
historic monument of equal importance to these Cairns on the Lough 
Crew Hills; not from their size, for Dowth and New Grange are, in 
this respect, of premier rank, but for the multiplicity of stones bearing 
scribings, and to the amount of markings they contain. 

The Government of France have published good and reliable 
engravings of the inscribed stones found on the Cairn at Gavr Inis, — 
and we can compare them with our own series. If it were not for 
the discovery of these drawings made for Mr. Conwell by Du Noyer, 
they might have again been forgotten; and I consider it a piece of 
singular good fortune that they came into my possession after being 
lost for several years. | 

The fidelity of Du Noyer in sketching archeological remains is 
well known: he was an artist of considerable ability ; he was, further, 
a skilful and discriminating antiquary, and subordinated his artistic 
talents to a literal representation of what he saw before him. It is 
this which makes his drawings so valuable, constituting them reliable 
records in the present instance of scribings liable to destruction from 
exposure to weathering and neglect; or worse still, to the risk of 
injury from ignorant and careless visitors—the greatest enemies of 
such easily destroyed objects. 

This Academy has received from Mr. Du Noyer many valuable 
gifts. He completed in the intervals of his laborious occupation on 
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the Geological Survey an extensive collection of drawings, suffi- 
ecient to fill twelve folio volumes, which he presented to us. They 
form a body of Irish Antiquarian Literature priceless for reference 
and consultation, and constitute a special feature in our Library. I 
wish we could publish in an appropriate manner this collection which 
I have much pleasure in exhibiting of the Lough Crew inscribed 
stones, illustrated, as far as possible, by Mr. Conwell’s descriptions. 
Whether the Cairn T which he described so fully be the Tomb of 
Ollahm Fodhla, or the lesser Cairns grouped around are the resting 
places of the Royal Ultonian race, signifies little. The identification 
of the site itself with Tailten and its historic fair is a matter altogether 
of opinion, and must be approached in a different form of discussion. 
We have a plain duty to perform by endeavouring to place on permanent 
record this series of scribed stones rivalling the great monument of 
Brittany at Gavr Inis, and surpassing all other remains of a similar 
character yet discovered in Ireland. Let posterity, if they are able, 
decipher the true meaning of such elaborate scribings, and unravel 
the lost history of the race by whom they were produced, and who 
they were that buried their dead in such remarkable tombs. 


eae 


XLII. 


NOTE ON MEDALS OF ST. VERGIL AND ST. RUDBERT, 
STRUCK AT SALZBURG. By W. FRAZER, F.R.C.S.1. 


[Read Aprrin 28, 1890. ] 


Tue Bishop of Down and Connor, on February 23, 1863, read a com- 
munication, published in our Proceedings (vol. viii., p. 295), upon ‘‘ Two 
Irish Missionary Saints of the Seventh Century,” and exhibited a 
silver crown piece of Salzburg of the year 1668, which bore the names 
of two distinguished Irish missionaries, Saints Vergil and Rudbert. 
Saint Rudbert, or Rupert, whose name Colgan supposed to be a German 
form of Robapctach, went to Germany from Western Europe, and 
died at Salzburg, March 27, 718. Vergelius, a celebrated philoso- 
pher known by the appellation Solivagus, went from Ireland to Ger- 
many about the year 770, and became Bishop of Salzburg. His death 
is noted in the Annals of Ulster to have occurred a.p. 788, and the 
‘¢Four Masters,” under a.p. 784, more fully record the event :— 
‘¢ Fergil, that is the Geometer, Abbot of Achadbo and Bishop of 
Salzburg, died in Germany in the thirteenth year of his Episcopate.” 
‘¢ He was canonized a.p. 1233, by Pope Gregory IX.,”’ and his festival 
is the 27th of November. 

In connexion with St. Rudbert I desire to exhibit a small square 
silver medal, with loop for suspension, having on one side the arms of 
the then Prince Bishop of Salzburg, Maximilian Gandolph, which was 
struck in the year 1669. On the opposite side of the medal is a figure 
of a seated bishop, with crook and mitre, holding a globe, and inscribed, 
‘‘ §, RVDBERTVS EPIS SALISB 1669,’’ which was struck a year subsequent 
to the crown-piece recorded by the Bishop of Down and Connor The 
figures () underneath the seated bishop show that it was intended 
for a coin as well as a medal. 

Of greater interest is a large and much finer medal, struck a.pD. 
1628, which commemorates the transference of the relics of Saints 
Rudbert and Vergil, on the 24th September, to the newly erected 
cathedral of Salzburg, inscribed, ‘‘ss RVPERTVS ET VERGILIVS PATRONI 
TRANSFERVNTVR 24 sEPt.’’? There are four bishops, robed, accompanying 
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the relics, and carrying them in a reliquary supported on long poles : 
they bear short episcopal staves ending in open horse-shoe termina- 
tions. Indications of four more bishops supporting the opposite side 
of the poles are visible; and underneath the reliquary are children, 
_with censers, burning incense. The reverse of the medal displays two 
bishops fully attired (three-quarter lengths) bearing up the new 
cathedral, with the date 16-28 at its side, and underneath the 
armorial bearings of the Bishop of Salzburg, the inscription being, 
‘(25 SEPT A PARIDE ARCHIE ECCLES METROP SALISB DEDICATVR,”’ the 
church being dedicated on the day subsequent to the transference of 
the relics. 

It appears desirable to record these medals in honour of dis- 
tinguished Irish missionaries, as a supplement to the Paper already 
published in our Proceedings by the Bishop of Down and Connor. 
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XLII. 


REPORT ON THE FISHES OBTAINED OFF THE SOUTH- 


WEST COAST OF IRELAND DURING THE CRUISES OF 


THE “LORD BANDON” AND THE “FLYING FALCON,” 
1886 AND 1888. By R. F. SCHARFF, B.Sc. Pu.D., 
M.RB.I.A. 


[Read May 12, 1890.] 
1886. : 


Tut Expedition of 1886 was rather barren in its results as regards 
Fishes. The only noteworthy captures were the Fork-beard (Phycis 
blennioides, Briinn) and Sebastes dactyloptera (de la Roche). The latter 
has recently been described by Dr. Ginther as new to the British Fauna 
(Ann. and Mag. Nat. Hist., 6th series, vol. 4). I have since re-exa- 
mined the numerous specimens in the Dublin Museum collection of 
what was hitherto believed to be Sebastes norvegicus, and find that 
they all agree with the description of Sebastes dactyloptera. Therefore 


it is a well-known form off the West coast of Ireland, whilst the - 


genuine Sebastes norvegicus has never been obtained off the Irish coast. 
Of the Fork-beard, which belongs to the cod family, only a few 
specimens had previously been obtained from Irish waters. 


The following is a complete list of the species obtained cuzEs the 


expedition of 1886 :— 


Sebastes dactyloptera, de la Roche. One adult and two young speci- 
mens. 

Long-spined Bull-head—Cottus bubalis, Euphr. One young specimen 
from Station 26 ; another without special mention of locality. 
Common Dragonet—Callionymus lyra, L. One young specimen from 

Station 26. 
Butter-fish— Centronotus gunellus, L. 'Two young specimens. 
Whiting—Gadus merlangus, L. One young specimen (Station 50), with 
two small parasitic crustaceans adhering to the head. 
Whiting Pout— Gadus luseus, Willughby. One young specimen. 
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Fork-beard—Phycis blennioides, Brinn. Three specimens. 
Three-bearded Rockling—Wotella tricirrata, Bl. Three young speci- 
mens from Valentia harbour. 
Five-bearded Rockling—/otella mustela, L. One young specimen. 
Whifl—Rhombus megastoma, Donov. One young specimen. 
Scald-fish—Arnoglossus laterna, Walb. One specimen from Station 3. 
Plaice—Pleuronectes platessa, L. One young specimen from Station 26. 
Dab—Pleuronectes limanda, L. One young specimen from Station 40. 
Smooth Dab—Pleuronectes microcephalus, Donov. One young specimen. 
Worm Pipe-fish—Werophis lumbriciformis, Willugh. One specimen. 


1888. 


The greatest depth reached in the expedition of 1888 was 1080 
fathoms; and the result was very gratifying. A specimen of one of 
the most typical deep-sea families of fishes (Alepocephalide) was 
brought up in the trawl. Another interesting form (Stomias) disco- 
vered, is a beautiful example of a deep-sea fish with luminous organs. 
These organs, which are present in two rows of eye-like spots, have 
been minutely described by Lendenfeld in Dr. Giinther’s Report on 
the Deep-sea Fishes collected by the Challenger expedition. Dr. Giin- 
ther believes that, in the more specialized luminous organs, production 
of light is subject to the will of the fish, and that they are used by 
them as ‘‘bull’s-eyes.”” Deep-sea fishes, such as Macrurus, of which 
also a specimen has been obtained, have their muciferous system well 
developed; and as they have no luminous organs, it is supposed that 
the mucus of the fish supplies the luminosity. The Stomias, referred 
to above, possess a barbel, tipped with a diffuse patch of luminous 
substance which, according to Dr. Ginther, may act as a lure to other 
fishes. 

Most of the deep-sea fishes are either black, pink, or silvery. 

One littoral species of fish (Gobius) is new to science, and the 
species of Haloporphyrus is new to the Irish deep-sea Fauna. 

The following fishes were collected :— 


Red Gurnard—Trigila cuculus, Bloch. One half-grown specimen from 
33 fathoms, Station 2, and another from 24 fathoms, Station 71. 
Common Dragonet—Callionymus lyra, L. One adult male specimen 
from 24 fathoms, Station 71, and a young one from 33 fathoms, 
_ Station 2. 
Freckled Goby— Gobius minutus, L. One specimen from 24 fathoms, 
Station 71, and another from 5 fathoms, Station 70. 
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Gobius macrolepis, nov. spec. 
D6) | oA Tos Reel C7371 8a kos 


The length of the head is one-fourth of the total length of the 
body (without caudal fin). Eye, one-third of the length of the head. 
The width of the interorbital space equals one-fifth of the diameter of 
the eye. Scales large and deciduous ; eight in a transverse row between 
the first dorsal and the commencement of the anal fin. The first ray 
of first dorsal filiform; caudal fin pointed. Stripes of minute warts 
on the side of the head ; throat scaleless. 

The colour of the specimen in the spirit is light-brown, with a 
yellow tinge on the under side of the body. There are a few dark spots 
on the lateral line. , 

A single specimen of this species was obtained in 5 fathoms 
(Station 70) on the S.-W. coast of Ireland. Total length 78 m.m. 
to the root of the caudal 61, length of head 17. 

This species somewhat resembles the Mediterranean Gobius joz0, i 
but differs from it in the shape of the head, the larger scales and more 
numerous fin rays. The Norwegian Gobius scorpiordes, Collett (Forh. 
Vidensk. Selsk., Christiania, 1874), has the large scales and shape of 
the head in common with G. macrolepis, but the latter is much larger 
and differs in the shape of the caudal fin and the number of fin 
rays, &c. 

Fifteen-spined Stickleback— Gasterosteus spinachia, L. One specimen 
from 4 fathoms, Long Island Sound. 

Haddock— Gadus aeglefinus, L. One young specimen from 5 fathoms, 
Station 70. 

Poor Cod—Gadus minutus, L. One half-grown specimen from 24 
fathoms, Station 71. 

Hake—Werluccius merluccius, L. One half-grown specimen from 909 
fathoms, Station 75. 
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Haloporphyrus eques, Giinther. One specimen 12% in. long, from 750 
fathoms, Station 69. Specimens of this fish have been obtained 
by the Knight Errant, in the Faroé Channel, in 530 fathoms. 

Macrurus coelorhynchus, Risso. One specimen from 345 fathoms, 
Station 67. This is a common Mediterranean deep-sea fish ; but it 
has also been obtained at Madeira; and Collett believes that a 
specimen found in the stomach of a cod, near Bergen, belongs to 
this species. 

Scald Fish—Arnoglossus laterna, Walb. Two specimens from 38 fa- 
thoms, Station 2, and one from 24 fathoms, Station 71. 

Variegated Sole—Solea variegata, Donov. One specimen from 50 
fathoms, Station 75. 


Stomias (sp. ?). 


Two small deep-sea fishes, from 1080 fathoms, belong to the genus 
Stomias. There is a double row of about 80 luminous spots between 
the head and the caudal fin. These are too young for specific identi- 
fication ; but they undoubtedly belong to the genus Stomias. A species 
closely resembling these two specimens has been known for some time 
from the Mediterranean, and is figured in Cuvier and Valencienne’s 
Hist. Nat. des Poissons. 


Bathytroctes (?). 


One specimen, from 1080 fathoms, Station 68, I referred to a new 
genus, owing to the complete absence of scales. However, Dr. Ginther, 
to whom I submitted this and the two last-mentioned specimens, con- 
siders it too young for specific or generic determination. 

I have since re-examined it, and found no trace of reproductive 
organs, so that it may be assumed that the specimen is an immature 
fish, which at present cannot, with certainty, be referred to any par- 
ticular genus. ‘There is no doubt that it belongs to the typical deep- 
sea family, Alepocephalide. 
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XLII. 


REPORT ON THE FORAMINIFERA OBTAINED OFF THE 
SOUTH-WEST OF IRELAND DURING THE CRUISE OF 
THE “FLYING FALCON,” 1888. By JOSEPH WRIGHT, 
F.G.8. (Plate XX.) 


[Read Apriz 28, 1890.] 


In May, 1888, an expedition left Queenstown on board the steam-tug 
‘« Flying Falcon,’’ with the object of exploring the deep-sea Fauna off 
the west coast of Ireland. It was the third expedition that had been 
sent out by the Royal Irish Academy, the others having taken place in 
the years 1885 and 1886. The object of this third cruise was to obtain 
specimens from still greater depths, and in this respect it was fairly 
successful, and would have been even more so had it not been for the 
stormy weather which prevailed during the greater part of the time. 
Only six of the gatherings which were obtained yielded Foraminifera, 
and of these only three had portions of the sea bottom brought up by 
the dredge; the others merely consisted of very small samples (log 4) — 
from sounding apparatus, and (logs 5 and 6) from the stomachs of 
Holothuria. 

To Robert Welch, Esq., I am much indebted for the very accurate — 
and artistic drawings of the Foraminifera accompanying this Report 
(Plate xx.). My thanks are also due in an especial manner to A. J. 
Hollick, Esq., for his care and skill in transferring them to stone. - 
Mr. Hollick has had in all cases the original specimens before him. 


Log 4.—Lat. 50° 52’ N.; long. 11° 27’ W.; depth, 1020 fathoms. 
Globigerina ooze. 


About one ounce of Globigerina ooze from sounding machine, the 
Foraminifera consisting largely of Globigerina, Pulvinulina, and 
Orbulina. The following species were abundant :—Sigmoilina 
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celata, Trochammina robertsoni, Bulimina inflata, Bolivina decus- 
sata, Uvigerina aculeata, U. angulosa, Rotalia orbicularis, and 


Truncatulina wuellerstorfi. 


Log 5.—MLat. 51° 1’ N.; long. 11° 50’ W.; depth, 750 fathoms. 
Mud from stomach of Holothuria. 


About two ounces of mud, largely composed of Foraminifera, 
especially of the following genera:—Bolivina, Lagena, Globigerina, 
Orbulina, and Pulvinulina. The following were the most prominent 
species :—Sigmoilina celata, Rhabdammina abyssorum, Haplophrag- 
mium glomeratum, Webbina clavata, Gaudryina pupoides, Rhabdago- 
nium tricarinatum, Uvigerina angulosa, Nonionina umbilicatula and 
N. turgida. 


Log 3.—hLat. 51° 2’ N.; long. 11° 27’ W.; depth, 345 fathoms. 
Fine sand. 

A large quantity of fine sand brought up by the dredge. In it 
were found two specimens of Challengeria, and a number of Forami- 
nifera of the following genera:—Bolivina, Lagena, Globigerina, Or- 
bulina, and Pulvinulina. The following species were plentiful :— 
Astrorhiza arenaria, Haplophragmium pseudospirale, Gaudryina pupoi- 
des, Rhabdogonium tricarinatum, Uvigerina angulosa, U. asperula, and 
Nonionina turgida. 


Log 8.—Eleven miles south of Glandore Harbour; depth, 53 
fathoms. Muddy sand and small shells. 

Foraminifera plentiful, chiefly of the following genera :—Spirolo- 
culina, Miliolina, Haplophragmium, Bigenerina, Bulimina, Bolivina, 
Lagena, and Uvigerina; Planispirina contraria was frequent. 

Log. 9.—Depth, 50 fathoms. Mud from stomach of Holothuria. 


A very small quantity of mud containing very few Foraminifera. 


Log. 6.—Berehaven Harbour; depth, 7 fathoms. Mud. 


Shallow-water forms of Foraminifera, plentiful. It contained Spiro- 
loculina acutimargo, Miliolina labiosa, and Lagena inequilateralis. 
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Sub-kingdom, PROTOZOA. 

Class, Rhizopoda. 

Order, FORAMINIFERA—(RETICULARIA),. 
Family, Mirtotiwz. 


Sub-family, Mir0Lininz. 


BILOCULINA, d’Orbigny. 
Biloculina irregularis, d’Orbigny. 
Biloculina irregularis, d’Orbigny, 1839, Foram. Amér. Mérid., 
p. 67, pl. vii. figs. 22-24. 
Very rare at 345 fathoms and 750 fathoms. 
Biloculina sphera, d’Orbigny. 
Biloculina sphera, d’Orbigny, 1839, Foram. Amér. Mérid., 
p. 66, pl. viii. figs. 13-16. 
Very rare at 53-750 fathoms. 
Biloculina bulloides, d’Orbigny. 
Biloculina bulloides, d’Orbigny, 1826, Ann. Sci. Nat., vol. vii. 
p. 297, No. 1, pl. xvi. figs. 1-4; Modéle No. 90. 
Very rare at 345-1020 fathoms. 
Biloculina ringens, Lamarck, sp. 
Miliolites ringens, Lamarck, 1804, Ann. du Muséum, vol. v. 
De Gulla) volertxem ple: xevid) moc. Ly | 
Frequent at 7 fathoms and 53 fathoms; rare at 345 fathoms 
and 750 fathoms. 
Biloculina ringens, var. elongata, d’Orbigny. 


Biloculina elongata, d’Orbigny, 1826, Ann. Sci. Nat., vol. vii. 
p. 298, No. 4. 


Very rare at 345 fathoms. 
Biloculina depressa, d’Orbigny. . 
Biloculina depressa, d’Orbigny, 1826, Ann. Sci. Nat., vol. vil. 
p. 298, No. 7; Modéle, No. 91. 
Frequent in shallow water; very rare at 345 fathoms. 
Biloculina depressa, var. murrhyna, Schwager. 
Biloculina murrhyna, Schwager, 1866, Novara-Exped., Geol. 
Theil, vol. 1. p. 203, pl. vi. figs. 15, a-e. 
At 750 fathoms and 1020 fathoms. 


Wricut—Foraminifera obtained off the South-west of Ireland. 463 


SPIROLOCULINA, d’Orbigny. 


Spiroloculina planulata, Lamarck, sp. 


Miliolites planulata, Lamarck, 1805, Ann. du Muséum, vol. v. 
p. 352, No. 4. 


At 7 fathoms and 53 fathoms. 
Spiroloculina limbata, d’Orbigny. 
Spiroloculina limbata, d’Orbigny, 1826, Ann. Sci. Nat., vol. vil. 
pe 2995) Nos 12: 
Common at 53 fathoms. 


Spiroloculina tenuisepta, Brady. 
Spiroloculina tenuisepta, Brady, 1884, ‘‘Challenger”’ Rep., 
p. 153, pl. x. figs. 5, 6. 
Frequent at 7 fathoms and 750 fathoms. 
Spiroloculina acutimargo, Brady. 
Spiroloculina acutimargo, Brady, 1884, ‘‘ Challenger” Rep., 
p. 154, pl. x. figs. 12-15. © 
A few very small specimens of this species were found at 
7 fathoms and 53 fathoms. 
Spiroloculina canaliculata, d’Orbigny. 
Spiroloculina canaliculata, d’Orbigny, 1846, For. Foss. Vien., 
p. 269, pl. xvi. figs. 10-12. 
Frequent at 7 fathoms and 53 fathoms. 


MILIOLINA, Williamson. 
Miliolina seminulum, Linné, sp. 
Serpula seminulum, Linné, 1767, Syst. Nat., 12th ed., p. 1264, 
Nos 791, 
Common in Berehaven Harbour, 7 fathoms; rare at 53 fathoms. 
Miliolina auberiana, d’Orbigny, sp. 
Quinqueloculina auberiana, d’Orbigny, 1839, Foram. Cuba, 
p. 167, pl. xii. figs. 1-3. 
Forms of Milolina resembling auberrana were frequent in nearly 
all the deep-water gatherings taken off the west of Ireland in the 
cruises of the ‘‘ Lord Bandon”’ and of the ‘‘ Flying Falcon”’ ; they 


appear to be closely allied to IL. seminulum, and may be after all 
but a form of that species. 
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Miliolina contorta, d’Orbigny, sp. 
Quinqueloculina contorta, 1846, For. Foss. Vien., p. 298, pl. xx. 
figs. 4-6. 

Dr. Brady considers it probable that the British specimens 
assigned provisionally to Miliolina sclerotica and Miliolina con- 
torta belong in reality to the same species. 

Common at Berehaven Harbour, 7 fathoms; rare at 53 fathoms. 

Miliolina labiosa, d’Orbigny, sp. 
Triloculina labiosa, d’Orbigny, 1839, Foram. Cuba, p. 157, 
pl. x. figs. 12-14. 
Frequent at 7 fathoms and 53 fathoms; specimens small. 


Miliolina subrotunda, Montagu, sp. 
Vermiculum subrotundum, Montagu, 1803, Test. Brit., pt. 2, 
pe ole 
Very rare at 53 to 345 fathoms; common at Berehaven Sound, 
7 fathoms. 


Miliolina ferussacii, d’Orbigny, sp. 
Quinqueloculina ferussacii, d’Orbigny, 1826, Ann. Sci. Nat., 
vol. vii. p. 801, No. 18; Modele, No. 32. 
Rare; 7 fathoms and 538 fathoms. 


Miliolina bicornis, Walker and Jacob, sp. 
Serpula bicornis, Walker and Jacob, 1798, Adams’ Essays, 
Kanmacher’s ed., p. 633, pl. xiv. fig. 2. 
Rare; 7 fathoms and 53 fathoms. 
Miliolina agglutinans, d’Orbigny, sp. 
Quinqueloculina agglutinans, d’Orbigny, 1839, Foram. Cuba, 
p. 168, pl. xii. figs. 11-13. 
A single specimen at 345 fathoms. 


SIGMOILINA, Schlumberger. 


Sigmoilina celata, Costa, sp. 
Spiroloculina celata, Costa, 1855, Mem. Accad. Napoli., vol. ii. 
p. 126, pl. i. fig. 14. : 
Frequent ; 50-1020 fathoms. 
Sigmoilina tenuis, Czjzek, sp. 
Quinqueloculina tenuis, Czjzek, 1847, Haidingers, Naturw. 
Abhandl., vol. 11. p. 149, pl. xii. figs. 31-34. 
Found in all the gatherings. 
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PLANISPIRINA, Seguenza. 


Planispirina contraria, d’Orbigny, sp. 
Biloculina contraria, d’Orbigny, 1846, For. Foss. Vien., p. 262, 
pl. xvi. figs. 4-6. 
Common at 53 fathoms. 


OPHTHALMIDIUM, Kubler. 


Ophthalmidium inconstans, Brady. 
Hauerina inconstans, Brady, 1879, Quart. Journ. Micr. 8c1., 
vol. xix. (N.S.) p. 54; Ophthalmidium inconstans, Id. 1844, 
‘¢ Challenger’ Rep., p. 189, pl. xu. figs. 5, 7, 8. 
Two specimens found at 750 fathoms. | 


Ophthalmidium carinatum, Balkwill and Wright. 

Ophthalmidium carinatum, Balkwill and Wright, 1885, Trans. 
Roy. Irish Acad., vol. xxvii. (Science) p. 326, pl. xii. figs. 
13-16. 

Dr. Brady, in his Synopsis of ‘‘ British Recent: Foraminifera,”’ 
has given this form as a synonym of the preceding species. I 
am, however, inclined to regard them as sufficiently distinct for 
separate binomial terms. 0. carinatum differs from O. inconstans 
in its much smaller size, and in its having septate chambers 
throughout its entire growth; the contour of the chambers is 
also dissimilar. 

It has been found at many places around the Irish Coast both 
in dredgings and shore gatherings, but is rare where it occurs, 
seldom more than one or two specimens being met with at any 
one place. Typical examples of both O. carinatum and O. in- 
constans were found at log 5, 750 fathoms. 

Very rare; 7 fathoms and 750 fathoms. 


Sub-family, PENEROPLIDINZ. 


CORNUSPIRA, Schultze. 


Cornuspira foliacea, Philippi, sp. 
Orbis foliaceus, Philippi, 1844, Enum. Moll. Sicil., vol. ii. p- 
147) plo xxiva fie. -26. 
Very rare at 7 fathoms. 
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Cornuspira involvens, Reuss. 
Operculina involvens, Reuss, 1849, Denkschr. d. K. Akad. 
Wiss. Wien, vol. i. p. 370, pl. xlv. fig. 20. 
Rare ; 7 fathoms and 750 fathoms. 
Cornuspira carinata, Costa, sp. 
Operculina carinata, Costa, 1856, Atti dell’ Accad. Pont., 
vol. vii. p. 209, pl. xvu. fig. 15. 
Rare; 53 fathoms and 345 fathoms. 


Family, Astroruizipm. Sub-family, ASTRORHIZINE. 


ASTRORHIZA, Sandahl. 


Astrorhiza arenaria, Norman. 
Astrorhiza arenaria, Norman, 1876, Proc. Roy. Soc., vol. xxv. 
p- 213. : 
Common at 845 fathoms. 


Sub-family, SACCAMMININZE. 


PSAMMOSPH_AIRA, Schulze. 


Psammosphera fusca, Schulze. : 
Psammosphera fusca, Schulze, 1874, II. Jahresberichte d. 
Komm. Unters. d. deutsch. Meere. in Kiel, p. 113, pl. u. 
fig. 8. 
Rare at 750 fathoms. 


Sub-family, RuaBpDAMMININZE. 


HYPERAMMINA, Brady. 


Hyperammina elongata, Brady. 
Hyperammina elongata, Brady, 1878, Ann. and Mag. Nat. 
Hist., ser. 5, vol. i. p. 433, pl. xx. fig. 2. 
Rare ; 750 fathoms and 1020 fathoms. 
Hyperammina elongata, var. levigata, Nov. (Plate xx. Fig. 1). 
Test very finely arenaceous, smooth and polished, of a rich 
brown colour, and usually with a fusiform primordial end. 
Rare at 345 fathoms. 
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MARSIPELLA, Norman. 
Marsipella elongata, Norman. 
Marsipella elongata, Norman, 1878, Ann. and Mag. Nat. 
ist) sero, vols tp 281, pl. xvi, fis.) 7. 
Very rare at 750 fathoms. 


RHABDAMMINA, M. Sars. 


Rhabdammina abyssorum, M. Sars. 
Rhabdammina abyssorum, M. Sars, 1868, Vidensk.-Selsk. 
Forhandl., 1868, p. 248. 
Frequent at 750 fathoms. 


Family, Litvotwpm. Sub-family, Lirvotinz. 


REOPHAX, Montfort. 
Reophax difflugiformis, Brady. : 
Reophax difflugiformis, Brady, 1879, Quart. Journ. Micr. Sc1., 
Ole Saxe (NES: p. ol, pl. iv, fis. 3, a. b. 
Very rare; 345 fathoms and 750 fathoms. 
Reophax fusiformis, Williamson, sp. 
Proteonina fusiformis, Williamson, 1858, Rec. For. Gr. Br., 
pal plete. 1. 
Common; 7—53 fathoms. 
Reophax scorpiurus, Montfort. 
Reophax scorpiurus, Montfort, Lees, Conchyl. Systém., vol. i. 
p- 8380, 838° genre. 
Rare ; found in all the gatherings. 
Reophax guttifera, Brady. 
Reophax guttifera, Brady, 1881, Quart. Journ. Micr. Sci., 
volexca- CN. S:)) p. 49: 
Rather rare ; 345 fathoms and 750 fathoms. 


HAPLOPHRAGMIUM, Reuss. 


He lophivdomd cam pseudospirale, Williamson, sp. 
Proteonina pseudospiralis, Williamson, 1858, Rec. For. Gr. Br., 
De 2eeple te higs. 2.73. 
Frequent ; 7-53 fathoms; a single specimen very small in size 
at 345 fathoms. 
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Haplophragmium canariense, d’Orbigny, sp. 
Nonionina canariensis, d’Orbigny, 1839, Foram. Canaries, 
p. 128, pl. u. figs. 33, 34. 
Frequent; 7-750 fathoms. 
Haplophragmium globigeriniforme, Parker and Jones, sp. 
Lituola nautiloidea, var. globigeriniformis, Parker and Jones, 
1865, Phil. Trans., vol. clv. p. 407, pl. xv. figs. 46, 47, &e. 
Rather rare ; 7-345 fathoms. 
Haplophragmium glomeratum, Brady. 
Lituola glomerata, Brady, 1878, Ann. and Mag. Nat. Hist., 
Ser o,, Vole 1. pe tod, pla xx. he lena DeKce 
Frequent ; 7-750 fathoms. 


Sub-family, TRocHAMMININZ. 


PLACOPSILINA, d’Orbigny. 


Placopsilina cenomana, d’Orbigny. 
Placopsilina cenomana, d’Orbigny, 1850, Prodr. Paleont., vol. 
li. p. 185, No. 758. 


Very rare at 345 fathoms. 


THURAMMINA, Brady. 


Thurammina papillata, Brady. 
Thurammina papillata, Brady, 1879, Quart. Journ. Micr. Sci., 
vol. xix. (N.S.) p. 45, pl. v. figs. 4-8. 
Very rare; 345-1020 fathoms. 


HORMOSINA, Brady. 


Hormosina globulifera, Brady. 
Hormosina globulifera, Brady, 1879, Quart. Journ. Mier. Sci., 
vol. xix. (N.S8.) p. 60, pl. iv. figs. 4, 5. 
One specimen at 750 fathoms. 


AMMODISCUS, Reuss. 


Ammodiscus incertus, d’Orbigny, sp. 
Operculina incerta, d’Orbigny, 1839, Foram. Cuba, p. 71, 
ple wats. 16.17. 
Rare at 53 fathoms. 
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Ammodiscus gordialis, Jones and Parker, sp. 


Trochammina squamata gordialis, Jones and Parker, 1860 
Quart. Journ. Geol. Soc., vol. xvi. p. 304. 


Very rare; 50-345 fathoms. 


? 


Ammodiscus charoides, Jones and Parker, sp. 


Trochammina squamata charoides, Jones and Parker, 1860, 
Quart. Journ. Geol. Soc., vol. xvi. p. 304. 


Very rare ; 53 fathoms and 3845 fathoms. 


TROCHAMMINA, Parker and Jones, 


Trochammina squamata, Jones and Parker. 


Trochammina squamata, Jones and Parker, 1860, Quart. Journ. 
Geol. Soc., vol. xvi. p. 304. 


Frequent at 7 fathoms ; very rare at 58 fathoms. 


Trochammina plicata, Terquem, sp. 


 Patellina plicata, Terquem, 1876, Anim. Sur. la Plage de 
Dunkerque 2° fasc., p. 72, pl. vil. fig. 9. 


Rare at 7 fathoms. 


Trochammina inflata, Montagu, sp. var. 


Nautilus inflatus, Montagu, 1808, Test. Brit. Suppl., p. 81, 
pl. xvi. fig. 3; Trochammina inflata, Balkwill and Wright, 
1885, Trans. Roy. Irish Acad., vol. xxviii. (Science) p. 331, 
pl. xi. figs. 11, 12. 


Very rare; 345 fathoms and 1020 fathoms. 
Trochammina nitida, Brady. 


Trochammina nitida, Brady, 1881, Quart. Journ. Mier. Sci., 
polamexdt CONES.) p. 02: 


Rare; 53-750 fathoms. 


Trochammina robertsoni, Brady. (Plate xx. Figs. 4a, 4b.) 


Trochammina robertsoni, Brady, 1887, Journ. Roy. Micr. 
Soc., p. 893. 


Found in all the gatherings ; common at 53 fathoms and 1020 
fathoms. 
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WEBBINA, d’Orbigny. 
Webbina clavata, Jones and Parker. (PI. xx. figs. 2, 3.) 


Trochammina irregularis clavata, Jones and Parker, 1860, 
Quart. Journ. Geol. Soc., vol. xvi. p. 304. 

In this species when the adherent chamber is of large size the 
tubular portion is short, but when it is small the tubular portion 
is usually extended to a considerable length. A somewhat similar 
mode of growth appears largely to prevail among the Foramin- 
ifera generally, as individuals with large primordial chambers 
have, as a rule, fewer segments than those in which it happens 
to be small. At 750 fathoms the species was met with in con- 
siderable numbers, the tubular portion being often very long, and 
having attached to it minute rounded fragments of quartz, of very 
uniform size, arranged alternately in a pretty chain-like pattern. 


Sub-family, Lorrusin 2. 
CYCLAMMINA, Brady. 


Cyclammina cancellata, Brady. 


Cyclammina cancellata (Brady, M.S.), Norman, 1876, Proc. 
Roy. Soc., vol. xxv. p. 204. 


Rare at 345 fathoms. 


Family, Textutaripe. Sub-family, TextuLaRinz. 


TEXTULARIA, Defrance. 


Textularia agglutinans, d’Orbigny. 
Textularia agglutinans, d’Orbigny, 1839, Foram. Cuba, p. 186, 
pl. 1. figs. 17, 18, 32-84. 
Very rare ; 50-345 fathoms. 


Textularia gramen, d’Orbigny. 
Textularia gramen, d’Orbigny, 1846, For. Foss. Vien., p. 248, 
pl. xv. figs. 4-6. 


Frequent at 345 fathoms. 
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Textularia concava, Karrer, sp. 
Plecanium concavum, Karrer, 1868, Sitzungst. d. k. Ak. Wiss. 
Wien, vol. lviii. p. 129, pl. 1. fig. 3. 
Rare ; 7-345 fathoms. 


Textularia globulosa, Ehrenberg. 
Textularia globulosa, Ehrenberg, 1839, Abhandl. Akad. Berlin 
(1838), p. 135, No. 60, pl. iv. ; several figures. 
A single specimen at 345 fathoms. 


SPIROPLECTA, Ehrenberg. 


Spiroplecta sagittula, Defrance, sp. 
Textularia sagittula, Defrance, 1824, Dict. Sci. Nat., vol. 
Xxxll. p. 177; vol. li. p. 844; Atlas Conch., pl. xiii. fig. 5. 
Spiroplecta sagittula is frequent around the Irish coast, but not 
so plentiful as the closely allied form Zextularia gramen. As 
this species is almost invariably dimorphous, the early chambers 
having a spiral arrangement, I have placed it in the genus Spiro- 
plecta. In most cases the spiral is fairly well developed, the 
distal end being round in contour, and the lateral edges nearly 
parallel; at times the spiral is very small, and when such is the 
case, the shell increases more rapidly in size. 
Frequent ; 7-345 fathoms. 


BIGENERINA, d’Orbigny. 
Bigenerina digitata, d’Orbigny. 
Bigenerina (Gemmulina) digitata, d’Orbigny, 1826, Ann. Sci. 
Nat., vol. vii. p. 262, No. 4; Modéle, No. 58. 
Rare at 7 fathoms and 50 fathoms ; very common at 53 fathoms. 
Bigenerina nodosaria, d’Orbigny. 
Bigenerina nodosaria, d’Orbigny, 1826, Ann. Sci. Nat., vol. vil. 
p- 261, No. 1, pl. xi. figs. 9-12 ; Modéle, No. 57. 
Rare at 53 fathoms and 750 fathoms. 


GAUDRYINA, d’Orbigny. 
Gaudryina pupoides, d’Orbigny. 
Gaudryina pupoides, d’Orbigny, 1840, Mém. Soc. Géol. France, 
vol. iv. p. 44, pl. iv. figs. 22-24. 
Common at 345 fathoms and 750 fathoms. 
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Gaudryina filiformis, Berthelin. 
Gaudryina filiformis, Berthelin, 1880, Mém. Soc. Géol. France, 
Ser. 3, vol. i. No. 5, p. 25, pl. 1. fig. 8. 

Rare at 50-345 fathoms; frequent at 7 fathoms and 1020 
fathoms. i 
VERNEUILINA, d’Orbigny. 

Verneuilina polystropha, Reuss, sp. 
Bulimina polystropha, Reuss, 1845, Verstein. Bohm. Kreid, 
pt. 2, p. 109, pl. xxiv. fig. 53. 
Frequent at 7-53 fathoms. 
Verneuilina spinulosa, Reuss. 
Verneuilina spinulosa, Reuss, 1849, Denkschr. d. K. Akad. 
Wiss. Wien., vol. 1. p. 347, pl. xlvii. fig. 12, a.-c. 
A single specimen at 750 fathoms. 
Verneuilina pygmea, Egger, sp. 
Bulimina pygmea, Egger, 1857, Neues Jahrb. fiir min., p. 284, 
pl. xii. figs. 10, 11. 
Rare at 750 fathoms and 1020 fathoms. 


VALVULINA, d’Orbigny. 


Valvulina conica, Parker and Jones. 
Valvulina triangularis, var. conica, Parker and Jones, 1865, 
Phil. Trans., vol. clv. p. 406, pl. xv. fig. 27. 
Rare at 750 fathoms. 
Valvulina fusca, Williamson, sp. 
Rotalina fusca, Williamson, 1858, Rec. For. Gr. Br., p. 55, © 
ploy. fess 14 eS: : 
Rare at 50-750 fathoms. 


Sub-family, BULIMININE. 
BULIMINA, d’Orbigny. 


Bulimina elegans, d’Orbigny. 
Bulimina elegans, d’Orbigny, 1826, Ann. Sci. Nat., vol. vil. 
p- 270, No. 10; Modéle, No. 9. 
Rare at 345 fathoms. 
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Bulimina pyrula, d’Orbigny. 
Bulimina pyrula, d’Orbigny, 1846, For. Foss. Vien., p. 184, 
plea. fies. 9; 10: 
Frequent at 345 fathoms. 


Bulimina ovata, d’Orbigny. 
Bulimina ovata, d’Orbigny, 1846, For. Foss. Vien., p. 185, 
pl: xi; figs: 13, 14. 
Frequent at 7-1020 fathoms. 


Bulimina affinis, d’Orbigny. 
Bulimina affinis, d’Orbigny, 1839, Foram. Cuba, pl. ii. figs. 
25, 26. 
Rare at 750 fathoms. 
Bulimina pupoides, d’Orbigny. 
Bulimina pupoides, d’Orbigny, 1846, For. Foss. Vien., p. 185, 
Prexd, figs. 11, 12. 
Found in all the gatherings ; rare in deep water; very common 
at 7 fathoms. 


Bulimina fusiformis, Williamson. 
Bulimina pupoides, var. fusiformis, Williamson, 1858, Rec. For. 
Gr. Br., p. 63, pl. v. figs. 129, 130. 
Found in all the gatherings; frequent at 50-1020 fathoms; 
very common at 7 fathoms. 
Bulimina elegantissima, d’Orbigny. 
Bulimina elegantissima, d’Orbigny, 1839, Foram. Amér. Mérid., 
p. 51, pl. vu. figs. 18, 14. 
Very rare at 1020 fathoms; frequent at 7 fathoms. 


Bulimina subteres, Brady. 
Bulimina presli, var. elegantissima, Parker and Jones, 1865, 


Phil. Trans., vol. clv. p. 374, pl. xv. figs. 12-17. 
Bulimina subteres, Brady, 1881, Quart. Jour. Micr. Sci., vol. 


xxi. (N.S.) p. 55. 
Bulimina pupoides, var. convoluta, Williamson, 1858, Rec. For. 
Gr. Br., p. 638, pl. v. figs. 182, 133. 

Rare at 7-750 fathoms. 

Bulimina convoluta I am disposed to regard as an abnormal form 
of Bulimina subteres, and I have therefore given it as a synonym 
of this species. 

Rare ; 7-750 fathoms. 

R.I.A. PROC., SER, III., VOL. I. 21 
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Bulimina marginata, d’Orbigny. 
Bulimina marginata, d’Orbigny, 1826, Ann. Sci. Nat., vol. vii. 
p. 269, No. 4, pl. xi. figs. 10-12. 
Found in all the gatherings; common at 53 fathoms and 345 
fathoms. 


Bulimina inflata, Seguenza. 
Bulimina inflata, Seguenza, 1862, Atti dell Accad. Gioenia, 
vol, Xvaill. ser. 2, p. LO7 plo we. 10: 
Found at 345-1020 fathoms. 


Bulimina buchiana, d’Orbigny. 
Bulimina buchiana, d’Orbigny, 1846, For. Foss. Vien., p. 186, 
pl. x1. figs. 15-18. , 
Rare; 53-750 fathoms. 


VIRGULINA, @’Orbigny. 


Virgulina schreibersiana, Czjzek. , 
Virgulina schreibersiana, Czjzek, 1847, Haidinger’s Naturw. 
Abhandl., vol. 11. p. 147, pl. xi. figs. 18-21. 
Frequent ; 7-1020 fathoms. 


BOLIVINA, d’Orbigny. 


Bolivina punctata, d’Orbigny. 
Bolivina punctata, d’Orbigny, 1839, Foram. Amér. Mérid., 
p. 61, pl. vii. figs. 10-12. 
Frequent ; found in all the gatherings. 


Bolivina levigata, Williamson, sp. 
Textularia variabilis, var. levigata, Williamson, 1858, Rec. 
Hor (Gr Br pei) ple wae tle mio: 
Bolivina textilarioides, Reuss, 1862, Sitzungsb. d. K. Akad. 
Wiss. Wien., vol. xlvi., p. 81, pl. x. fig. 1. 
Found in all the gatherings; common at 845-1020 fathoms. 


Bolivina plicata, d’Orbigny. 
Bolivina plicata, d’Orbigny, 1839, Foram. Amér. Mérid., p. 62, 
pl. viii. figs. 4-7. 
Rare; 7-750 fathoms. 
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Bolivina difformis, Williamson, sp. 
Textularia variabilis, var. difformis, Williamson, 1858, Rec. 
For. Gr. Br., p. 77, pl. vi. figs. 166, 167. 
Found in all the gatherings; common at 7 fathoms and 53 
fathoms. 
Bolivina dilatata, Reuss. 
Bolivina dilatata, Reuss, 1849, Denkschr. d. K. Ak. Wiss. Wien., 
vol. i. p. 381, pl. xlviii. fig. 15. 
Common at 7-750 fathoms. 


Bolivina enariensis, Costa, sp. 
Brizalina senariensis, Costa, 1856, Atti. dell’ Accad. Pont., vol. 
wile pe 207 pla xy. tig. 1. 
Frequent at 345-1020 fathoms. 


Bolivina decussata, Brady. 
Bolivina decussata, Brady, 1881, Quart. Journ. Micr. Sci., vol. 
xxl. (N.8.) p. 58; ‘‘ Challenger” Rep., p. 423, pl. liu. figs. 
12, 13. 
Common at 1020 fathoms. 
Bolivina quadrilatera, Schwager, sp. 
Textularia quadrilatera, Schwager, 1866, Novara-Exped. Geol. 
Theil., vol. 11. p. 253, pl. vii. fig. 103. 

This well-marked form I have referred to the genus Bolivina, 
and I may here observe that Bolivina may be readily known from 
Textularia, not only by the comma-shaped aperture, but also by 

_ the shells being of a hyaline texture; in Textularia, with very 
few exceptions, the shells are more or less arenaceous. 


Frequent at 345 fathoms; rare at 750 fathoms; and very rare 
at 53 fathoms. 


Sub-family, CassIDULININZE. 


CASSIDULINA, d’Orbigny. 


Cassidulina levigata, d’Orbigny. 
Cassidulina levigata, d’Orbigny, 1826, Ann. Sci. Nat., vol. vil. 
p- 282, No. 1, pl. xv. figs. 4, 5; Modéle, No. 41. 
Found in all the gatherings, and common in most of them. 
212 
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Cassidulina crassa, d’Orbigny. 
Cassidulina crassa, d’Orbigny, 1839, Foram. Amér. Mérid., 
p. 56, pl. vii. figs. 18-20. 
Found in all the gatherings, but not so plentiful as C. levigata ; 
common at 345 fathoms. 


Cassidulina bradyi, Norman. 
Cassidulina bradyi, (Norman M.S8.), Wright, 1880, Proc. Belfast 
Nat. Field Club (1879-1880), Appendix, p. 152. 
Rare at 7-750 fathoms. 


Family, CHILOSTOMELLID2. 
CHILOSTOMELLA, Reuss. 


Chilostomella ovoidea, Reuss. 
Chilostomella ovoidea, Reuss, 1849, Denkschr. d. K. Akad. 
Wiss. Wien., vol. i. p. 380, pl. xlvii. fig. 12. 
Frequent at 53 fathoms and 345 fathoms. 


SEABROOKTA, Brady. 


Test calcareous, free, very finely perforate, thin and trans- 
parent, polythalamous; segments few, unequally convex on the 
upper and under side, either embracing or almost embracing ; 
aperture, a slit, which is alternately at either end of the shell. 


[Seabrookia pellucida, Brady. (Plate xx. Figs. 5 a, 5b.)? 
Seabrookia pellucida, Brady, Jour. Roy. Mic. Soc., Nov., 1890, 
p- 569, woodcuts, figs. 1, 2. 


Test thin and hyaline; segments embracing, ovate, 3 slightly 


1 When the present Paper was presented, the genus Seabrookia had not been 
published, and the generic term Millettia, proposed by me at the suggestion of 
Mr. Earland, in the Annals and Magazine of Natural History for December, 1889, 
was employed for these species—the one from Java, the other from Cork. Since 
then, however, Dr. Brady has published the genus Seabrookia for the form from 
Java, and I have withdrawn the name Millettia in favour of that proposed by 
Dr. Brady. 

* The specimen figured Pl. xx., Fig. 5, was in bad condition, and the arrange- 
ment of the chambers not distinctly seen. The more perfect specimens figured by 
Dr. Brady show the early chambers only partially enclose each other, the later 
ones completely so. 
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carinate, unequally convex on the upper and under side, aboral 
ends slightly serrate; aperture a fissure with entosolenian neck 
occupying the entire width of the narrow end of the segment ; 
chambers usually five to seven in number. 

This species has been found at two localities, in both of which 
it is exceedingly rare, viz. off Cebu, 120 fathoms, and in the Java 
sea, 45 fathoms. The specimens were sent to me by Mr. Earland. | 


Seabrookia earlandi, Wright, sp. (Plate xx. Figs. 6, 7 a, 7b.) 

Millettia earlandi, Wright, 1889, Ann. and Mag. Nat. Hist., 

ser. 6, vol. iv., p. 448. (Name only.) 

Test thin and hyaline ; segments nearly embracing, protruding 
a little near the oral end, ovate, somewhat irregular in shape, 
slightly carinate, unequally convex on the upper and under sides ; 
aperture a fissure extending the entire width of the narrow end 
of the segment ; chambers usually five in number. 

I have much pleasure in naming this species after my friend 
Mr. Arthur Earland, who first found it in material dredged off 
Castletown, County Cork. 37% fathoms (‘‘ Lord Bandon ’”’ cruise, 
1886, log 42). 

Not unfrequent at 345 fathoms. 


Family, Lacentpm. Sub-family, Lacunin az. 


LAGENA, Walker and Boys. 


Lagena globosa, Montagu, sp. 
Vermiculum globosum, Montagu, 1803, Test. Brit., p. 523. 
Very rare; 7-1020 fathoms. 


Lagena apiculata, Reuss. 
Oolina apiculata, Reuss, 1850, Haidinger’s Naturw. Abhandl., 
VOletye pa 22.plit. tie. Ie 
Frequent at 1020 fathoms ; very rare at 53-750 fathoms. 


Lagena botelliformis, Brady. 
Lagena botelliformis, Brady, 1881, Quart. Journ. Micr. Sci., 
vol. xxi. (N.S.) p. 60; ‘‘Challenger”’ Rep., p. 454, pl. lvi. 
fig. 6. 
Very rare at 750 fathoms. 
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Lagena levis, Montagu, sp. 
Vermiculum leve, Montagu, 1803, Test. Brit., p. 524. 
Rare at 53-1020 fathoms ; frequent at 7 fathoms. 


Lagena levis, var. clavata, d’Orbigny, sp. 


Oolina clavata, d’Orbigny, 1846, For. Foss. Vien. , p. 24, pl. i. 
figs. 2, 3. 


Rare at 50-750 fathoms; common at 7 fathoms. 
Lagena levis, var. gracillima, Seguenza, sp. 
Amphorina gracillima, Seguenza, 1862, Foram. Monotal. Mess., 
Pp. ol, ple figs ai 
Very rare at 345 fathoms and 750 fathoms. 


Lagena aspera, Reuss. 
Lagena aspera, Reuss, 1861, Sitzungsb. d. K. Ak. Wiss. Wien, 
vol. xliv. p. 305, pl. 1. fig. 5. 
One specimen at 7 fathoms. 


Lagena hispida, Reuss. 
Lagena hispida, Reuss, 1858, Zeitschr. d. deutsch. Geol. 
Gesell., vol. x. p. 434. 
‘Somewhat rare at 7-1020 fathoms. 


Lagena lineata, Williamson, sp. 
Entosolenia globosa, var. lineata, ‘Williamaeon 1858, Rec. For. 
Gr, Br, p. Saplienes i: 
Very rare at 345 fathoms and 750 fathoms ; cate at 7 
fathoms and 53 fathoms. 


Lagena striata, d’Orbigny, sp. 
Oolina striata, d’Orbigny, 1839, Foram. Amér. Mérid., p. 21, 
ple) vee tis eel 2 


Found in all the gatherings; rare in deep water; common at 
7 fathoms and 53 fathoms. 


Lagena distoma, Parker and Jones. 
Lagena distoma, Brady, 1864, Trans. Linn. Soc. London, vol. 
XXiv. p. 467, pl. xlviil. fig. 6 
Lagena sulcata, var. distoma, Parker and Jones, 1865, Phil. 
Trans., vol. clv. p. 365, pl. xii. fig. 20. 
Very rare at 345-1020 fathoms. 
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Lagena gracilis, Williamson. 
Lagena gracilis, Williamson, 1848, Ann. and Mag. Nat. Hist., 
Ser 2) vol. 1. pi lonpl a fig. 5, 
Found in all the gatherings; frequent at 750 fathoms. 


Lagena sulcata, Walker and Jacob, sp. 
Serpula (Lagena) sulcata, Walker and Jacob, 1798, Adam’s 
Essays, Kanmacher’s Ed., p. 684, pl. xiv. fig. 5. 
Found in all the gatherings; common at 7 fathoms and 53 
fathoms, 


Lagena williamsoni, Alcock. 
Lagena williamsoni, Alcock, 1865, Proc. Lit. and Phil. Soc. 
Manchester, vol. iv. p. 195. 
7-750 fathoms ; plentiful in shallow water. 


Lagena costata, Williamson, sp. 
Entosolenia costata, Williamson, 1858, Rec. For. Gr. Br., p. 9, 


ple fe 18. 
Lagena costata, Wright, 1877, Proc. Belfast Nat. Field Club, 


1876-7, Appendix, p. 103, pl. iv. figs. 11-13. 
Rare at 53 fathoms and 750 fathoms. 


_Lagena semistriata, Williamson. 

Lagena striata, var. semistriata, Williamson, 1848, Ann. and 
Mag. Nat. Hist., ser. 2, vol. i. p. 14, pl. 1. figs. 9, 10. 

Rare at 345 fathoms, and 750 fathoms; rather common at 
7 fathoms and 538 fathoms. 


Lagena crenata, Parker and Jones. 
Lagena crenata, Parker and Jones, 1865, Phil. Trans., vol. clv. 
p- 420, pl. xvii. fig. 4. 
One specimen found at 345 fathoms. 
Lagena striatopunctata, Parker and Jones. 
Lagena sulcata, var. striatopunctata, Parker and Jones, 1865, 
Phil. Trans., vol. clv. p. 350, pl. xiii. figs. 25-27. 
One specimen found at 345 fathoms. 
Lagena squamosa, Montagu, sp. 
Vermiculum squamosum, Montagu, 1803, Test. Brit., p. 526, 
Dl xy. We. 2) 
One specimen at 1020 fathoms ; frequent at 7 fathoms and 53 
fathoms. | 
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Lagena hexagona, Williamson, sp. 
Entosolenia squamosa, var. hexagona, Williamson, 1848, Ann. 
and Mag. Nat. Hist., ser, 2, vol. 1. p. 20, pl. 11. fig. 23. 
Frequent at 7-1020 fathoms. 


Lagena hertwigiana, Brady. 
Lagena hertwigiana, Brady, 1881, Quart. Journ. Micr. Sci, 
vol. xxi. (N.S.) p. 62; ‘‘Challenger’”’ Rep. p. 470, pl. xviii. 
fig. 36 
Very rare at 750 fathoms. 


Lagena levigata, Reuss. sp. 
Fissurina leevigata, Reuss, 1849, Denkschr. d. k. Akad. Wiss. 
Wien, vol. i. p. 366, pl. xlvi. fig. 1. 
Found in all the gatherings ; common at 53 fathom 


Lagena levigata, var. lucida, Williamson, sp. 
Entosolenia marginata, var. lucida, Williamson, 1858, Rec. For. 
(Ces IBIS ]Oe NO, Tolle ae tales, 2, Ne). 
Frequent at 53 fathoms; common at 7 fathoms. 


Lagena levigata, var. quadrata, Williamson, sp. 
Entosolenia marginata, var. quadrata (pars), Williamson, 1858, 
Ree. For. Gr. Br., p. 11, pl. i. fig. 27; Wright, Belfast Nat. 
Field Club, 1886, Appendix, pl. xxvi. fig. 9. 


Very rare at 53 fathoms and 345 fathoms ; frequent at 7 
fathoms. 


Lagena levigata, var. aperta, Seguenza. 

Fissurina aperta, Seguenza, 1862, Foram. Monotal. Mess., 
p- 60, pl. 1. fig. 60. i | 

Lagena faba, Balkwell and Millett, 1884, Journ. Micr. and 
Nat. Sci., vol. iii. p. 81, pl. ii.fig. 10. 

Frequent at 7 fathoms and 538 fathoms. 

This small and somewhat obscure form is not unfrequent in 
shallow water gatherings around the Irish coast. 


Lagena fimbriata, Brady. 


Lagena fimbriata, Brady, 1881, Quart. Journ. Micr. Sci., vol. 
rls (CNS Se) Oo Bile 


Rare at 7 fathoms and 750 fathoms; frequent at 53 fathoms 
and 345 fathoms. 
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Lagena staphyllearia, Schwager, sp. 
Fissurina staphyllearia, Schwager, 1866, Novara-Exped., Geol. 
he) vol: 1: p,.209, plo v. fig: 24. 
Rare at 1020 fathoms. 


Lagena marginata, Walker and Boys. 
Serpula (Lagena) marginata, Walker and Boys, 1784, Test. 
Mine. 25 ply thie. 7. 
Found in five of the gatherings, 7-1020 fathoms; common at 
7 fathoms and 750 fathoms. 
Trigonal forms of this species are very rare ; a few specimens 
were found at log 6, 7 fathoms. 


Lagena marginata, var. inequilateralis, Wright. 
Lagena marginata, var. ineequilateralis, Wright, 1886, Proc. 
Belfast Nat. Field Club, Appendix, p. 321, pl. xxvi. 
fie O-ra. 1p, C: 
Rare at 7 fathoms. 
Lagena lagenoides, Williamson, sp. 
Entosolenia marginata, var. lagenoides, Williamson, 1858, Rec. 
HomGr Br. p. We pl 1. fies. 25, 26. 
Rare at 345 fathoms ; frequent at 5 fathoms and 53 fathoms. 


Lagena lagenoides, var. tenuistriata, Brady. 
Lagena tubulifera, var. tenuistriata, Brady, 1881, Quart. Journ. 
Mier ‘Sci_yvol. xxi. (N.S.) p. 61. 
Very rare at 7 fathoms and 58 fathoms. 
Lagena orbignyana, Seguenza, sp. 
Fissurina orbignyana, Seguenza, 1862, Foram. Monotal. Mess., 
p. 66, pl. 11. figs. 25, 26. 
Frequent at 345 fathoms and 750 fathoms ; common at 7 fathoms 
and 53 fathoms. 


Lagena orbignyana, var. walleriana, Wright. (Plate xx. Figs. 8, 8 b.) 

Lagena orbignyana, var. walleriana, Wright, 1886, Proc. R. 
Trish Acad., ser. 2, vol. iv. p. 611. 

This variety has the centre of the convex faces ornamented 
with a rounded boss-like protuberance. 

Frequent at 345 fathoms ; very rare at 53 fathoms. 

It was found frequent in a number of the ‘‘ Lord Bandon ”’ 
gatherings. 
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Lagena orbignyana, var. variabilis, Nov. (Plate xx. Figs. 9, 9b.) 


This variety 1s more elongate in contour than the typical L. or- 
bignyana, and at times has the lower portion of the convex faces 
ornamented with short riblets, as in the specimen figured. 

Frequent at 750 fathoms. I have also met with this variety 

in several of the ‘‘ Porcupine’”’ soundings from the North | 
Atlantic. 


Lagena bicarinata, Terquem, sp. 
Fissurina bicarinata, Terquem, 1882, Mém. Soc. Géol. France, 
ser. 3, vol. 1. ; Mem. 1m. p. 3) ,-pl. 1. fie.24- 
Lagena bicarinata, Wright, 1885, Proc. Belfast Nat. Field 
Club, Appendix, pl. xxvi. fig. 8, a, b. 
Very rare at 345 fathoms; frequent at 7 fathoms and 53 
fathoms. ; 


Subfamily, Nopvosarinz. 
NODOSARIA, Lamarck. 


Nodosaria levigata, d’Orbigny. 
Nodosaria (Glandulina) levigata, d’Orbigny, 1826, Ann. Sci. 
Nat., vol. vii. p. 252, No. 1. pl. x. figs. 1-8. 
Frequent at 345 fathoms; very rare at 53 fathoms and 750 
fathoms. 
Nodosaria rotundata, Reuss, sp. 


Glandulina rotundata, Reuss, 1849, Denkschr. d. k. Akad. © 
Wass, Wien; wol: 1p. 366, pl. xlyi ae 2: 


Very rare at 750 fathoms ; frequent at 345 fathoms. 


Nodosaria calomorpha, Reuss. 


Nodosaria calomorpha, Reuss, 1865, Denkschr. d. k. Akad. 
Wiss. Wien, vol. xxv. p. 129, pl. i. figs. 15-19. 


Very rare at 750 fathoms and 1020 fathoms. 


Nodosaria pyrula, d’Orbigny. 
Nodosaria pyrula, d’Orbigny, 1826, Ann. Sci. Nat., vol. vii. 
p. 253, No. 18; Soldani, Testac., vol. ii. p. 35, pl. x. figs. b, ec. 
Rare at 7-345 fathoms. 
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Nodosaria farcimen, Soldani, sp. 


Orthoceras farcimen, Soldani, 1791, Testaceographia, vol. 1. 
part) 2.) p. 98, pli cy, fie. o. 


Rare at 750 fathoms. 

_ Nodosaria consobrina, d’Orbigny. 

Dentalina consobrina, d’Orbigny, 1846, For. Foss. Vien., p. 46, 
pl. u. figs. 1-3. 

Very rare at 7-1020 fathoms. 


Nodosaria consobrina, var. emaciata, Reuss. 


Dentalina emaciata, Reuss, 1851, Zeitschr. d. deutsch. Geol. 
Gesellsch., vol. 11. p. 63, pl. i. fig. 9. 
Rare at 345 fathoms. 


Nodosaria soluta, Reuss. 
Dentalina soluta, Reuss, 1851, Zeitschr. d. deutsch. Geol. 
Gesellsch. vol. i1. p. 60, pl. 11. fig. 4, a, b. 
Rare at 750 fathoms. 


Nodosaria communis, d’Orbigny. 


Nodosaria (Dentalina) communis, d’Orbigny, 1826, Ann. Sci. 
Nat., vol. vil. p. 254, No. 35. 


Rather rare at 7-345 fathoms. 


+ 
" 


Nodosaria mucronata, Neugeboren. 
Dentalina mucronata, Neugeboren, 1856, Denkschr. d. k. Akad. 
Wiss. Wien, vol. xii. p. 83, pl. iu, figs. 8-11. 
Very rare at 7 fathoms, 345 fathoms, and 1020 fathoms. 
Nodosaria hispida, d’Orbigny. 
Nodosaria hispida, d’Orbigny, 1846, For. Foss. Vien., p. 35, 
pl. 1. figs. 24, 25. 


Two very small specimens at 345 fathoms. 


Nodosaria scalaris, Batsch., sp. 
Nautilus (Orthoceras) scalaris, Batsch, 1791, Conchyl. des 
Seesandes, No. 4, pl. i. fig. 4. 


_ Found in all the gatherings ; frequent at 53 fathoms and 345 
fathoms. 
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Nodosaria scalaris, var. separans, Brady. 


Nodosaria scalaris, var. separans, Brady, 1884, ‘‘ Challenger ”’ 
Rep. p. 511, pl. lxiv. figs. 16-19. 


Rare at 345 fathoms; and one small specimen at 7 fathoms. 
Nodosaria raphanus, Linné, sp. 


Nautilus raphanus, Linné, 1767, Syst. Nat. 12th Ed., p. 1164, 
283. 


Rare at 345 fathoms ; specimens very large. 


Nodosaria obliqua, Linné, sp. 


Nautilus obliquus, Linné, 1767, Syst. Nat. 12th Ed., p. 1163, 
281. 


Very rare at 345 fathoms; frequent at 53 fathoms. 


LINGULINA, d’Orbigny. 
Lingulina carinata, d’Orbigny. 


Lingulina carinata, d’Orbigny, 1826, Ann. Sci. Nat., vol. vii. 
p. 257, No. 1; Modéle, No. 26. 


Very rare at 7 fathoms and 53 fathoms. 


VAGINULINA, d’Orbigny. 
Vaginulina legumen, Linné, sp. 


Nautilus legumen, Linné, 1758, Syst. Nat. 10th Ed., p. 711, 
No. 248. 


Very rare at 50-750 fathoms. 


Vaginulina linearis, Montagu, sp. 


Nautilus linearis, Montagu, 1808, Test. Brit. Supl., p. 87, 
Dl xxx hien9) 
One broken specimen at 50 fathoms. 


RHABDAGONIUM, Reuss. 


Rhabdagonium tricarinatum, d’Orbigny, sp. 


Vaginulina tricarinata, d’Orbigny, 1826, Ann. Sci. Nat., vol. 
vil. p. 258, No. 4; Modéle, No. 4. 


Common at 345 fathoms. 


Wricut—Foraminifera obtained off the South-west of Ireland. 485 


MARGINULINA, d’Orbigny. 


Marginulina glabra, d’Orbigny. 
Marginulina glabra, d’Orbigny, 1826, Ann. Sci. Nat., vol. vii. 
p- 259, No. 6; Modéle, No. 55. 
Frequent at 53 fathoms. 


Marginulina costata, Batsch, sp. 
Nautilus (Orthoceras) costatus, Batsch, 1791, Conchyl. des 
Seesandes, p. 2, pl. 1. fig. 1. 
One specimen at 345 fathoms. 


Marginulina globosa. 
Very rare at 345 fathoms. 


CRISTELLARIA, Lamarck. 


Cristellaria tenuis, Bornemann, sp. 
Marginulina tenuis, Bornemann, 1855, Zeitschr. d. deutsch. 
Geol. Gessellsch., vol. vii. p. 326, pl. xiii. fig. 14. 
Frequent at 345 fathoms. 


Cristellaria obtusata, var. subalata, Brady. 
Cristellaria obtusata, var. subalata, Brady, 1884, ‘‘ Challenger ”’ 
Rep., p. 536, pl. Ixvi. figs. 24, 25. 
One broken specimen at 1020 fathoms. 


Cristellaria variabilis, Reuss. 
Cristellaria variabilis, Reuss, 1849, Denkschr. d. k. Akad. Wiss. 
Wien., vol. i. p. 369, pl. xlvi. figs. 15, 16. 
Rare at 750 fathoms; common at 345 fathoms. 


Cristellaria crepidula, Fichtel and Moll, sp. 
Nautilus crepidula, Fichtel and Moll, 1803, Test. Micr., p. 107, 
pl. 19, figs. g.-1. 
Found in all the gatherings; frequent at 7 fathoms. 
Cristellaria italica, Defrance, sp. 
Saracenaria italica, Defrance, 1824, Dict. Sci. Nat., vol. xxxii. 
p- 177; vol. xlvii. p. 344; Atlas Conch., pl. xiii. fig. 6. 
A single specimen at 345 fathoms. 
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Cristellaria rotulata, Lamarck, sp. 
Lenticulites rotulata, Lamarck, 1804, Annales du Muséum, 
vol. v. p. 188, No. 3; Tableau Encycl. et Méth., pl. eccelxvi. 
fig. 5. 
Very rare at 53-750 fathoms. 
Cristellaria cultrata, Montfort, sp. 
Robulus cultratus, Montfort, 1808, Conchyl. Systém, vol. i. 
p- 214, 54° genre. 
Rare at 345-1020 fathoms. 


AMPHICORYNE, Schlumberger. 


Amphicoryne falx, Jones & Parker, sp. 
Marginulina falx, Jones and Parker, 1860, Quart. Jour. Micr. 
Soc., vol. xvi. p. 8302, No. 28. 
Rare at 345 fathoms. 


Sub-family, PoLyMoRPHININ2. 
POLY MORPHINA, d’Orbigny. 


Polymorphina lactea, Walker and Jacob, sp. 
Serpula lactea, Walker and Jacob, 1798 (fide Kanmacher), 
Adam’s Essays, 2nd ed., p. 634, pl. xxiv. fig. 4. 
7-750 fathoms; common at 7 fathoms. 


Polymorphina lactea, var. oblonga, Williamson. 
Polymorphina lactea, var. oblonga, Williamson, 1858, Rec. For. 
Gr. Br., p. 71, pl. vi. figs. 149, 149a. 
Rare at 53 fathoms; frequent at 7 fathoms. 
Polymorphina gibba, d’Orbigny. 
Polymorphina (Globulina) gibba, d’Orbigny, 1826, Ann. Sci. 
Nat., vol. vil. p. 266, No. 20; Modéle, No. 68. 
Rare at 53 fathoms; frequent at 7 fathoms. 
Polymorphina lanceolata, Reuss. ; 
Polymorphina lanceolata, Reuss, 1851, Zeitschr. d. deutsch. 
Geol. Gesellsch., vol. 111. p. 83, pl. vi. fig. 50. 
One specimen at 345 fathoms. 
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Polymorphina compressa, d’Orbigny. 
Polymorphina compressa, d’Orbigny, 1846, For. Foss. Vien., 
p- 233, pl. x1. figs. 32-34. 
Rare at 53 fathoms. 


Polymorphina rotundata, Bornemann, sp. 
Guttulina rotundata, Bornemann, 1855, Zeitschr. d. deutsch. 
Geol. Gesell., vol. vil. p. 346, pl. xviil. fig. 3. 
Rare at 53 fathoms and 750 fathoms. A fistulose specimen was 
found at 53 fathoms. 


Polymorphina concava, Williamson. 
Polymorphina lactea, var. concava, Williamson, 1858, Rec. For. 
Gr. Br., p. 72, pl. vi. figs. 151, 152. 
A single specimen at 345 fathoms. 


Polymorphina myristiformis, Williamson. 
Polymorphina myristiformis, Williamson, 1858, Rec. For. Gr. 

Br., p. 73, pl. vi. figs. 156, 157. 

Rare at 7 fathoms and 53 fathoms. 


UVIGERINA, d’Orbigny. 


Uvigerina pygmea, d’Orbigny. 
Uvigerina pygmea, d’Orbigny, 1826, Ann. Sci. Nat., vol. vii. 
p. 269, pl. xii. figs. 8, 9; Modéle, No. 67. 
Found in all the gatherings ; common at 538 fathoms. 


Uvigerina angulosa, Williamson. 
Uvigerina angulosa, Williamson, 1858, Rec. For. Gr. Br., p. 67, 
pl vy. fs. 140. 
Found in all the gatherings, and common in several of them. 
Uvigerina aculeata, d’Orbigny. 
Uvigerina aculeata, d’Orbigny, 1846, For. Foss. Vien., p. 191, 
pl. x1. figs. 27, 28. 
Common at 1020 fathoms; many of the specimens intermediate 
between UJ. aculeata and U. pygmea. 


Uvigerina asperula, Czjzek. 
Uvigerina asperula, Czjzek, 1847, Haidinger’s Naturw. Abhandl., 
vol. ii. p. 146, pl. xiii. figs. 14, 15. 
Rare at 750 fathoms; common at 345 fathoms. 
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Family, GuoBigERINID BE. 
GLOBIGERINA, d’Orbigny. 


Globigerina bulloides, d’Orbigny. 


Globigerina bulloidos, d’Orbigny, 1826, Ann. Sci. Nat., vol. vii. 
p. 277, No. 1; Modeéles, Nos. 17 and 76. 


In all the gatherings, and abundant in most of them. 
Globigerina inflata, d Orbigny. 


Globigerina inflata, d’Orbigny, 1839, Foram. Canaries, p. 134, 
pl. 11. figs. 7-9. 


Very common at 345-1020 fathoms; rare at 53 fathoms. 
Globigerina rubra, d’Orbigny. 


Globigerina rubra, d’Orbigny, 1839, Foram. Cuba, p. 94, pl. iv. 
figs. 12-14. 


Frequent at 750 fathoms; rare at 345 fathoms and 1020 
fathoms. 


Globigerina eequilateralis, Brady. 


Globigerina equilateralis, Brady, 1879, Quart. Jour. Micr. Sci., 
vol. xix. (N.S.), p. 285. 


7-1020 fathoms; rare near land; frequent in the deep-water 
gatherings. 


Globigerina sacculifera, Brady. 


Globigerina sacculifera, Brady, 1877, Geol. Mag., Dec. 11, 
vol. iv. p. 535. 


Rare at 345 fathoms. 


ORBULINA, d’Orbigny. 


Orbulina universa, d’Orbigny. 


Orbulina universa, d’Orbigny, 1839, Foram. Cuba, p. 3, pl. 1. 
fel 


Rare near land, but common in deep water. 
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HASTIGERINA, Wyville Thomson. 
Hastigerina pelagica, d’Orbigny, sp. 
Nonionina pelagica, d’Orbigny, 1839, Foram. Amér. Mérid., 
p. 2¢, pl. m. figs. 13, 14. 
A single specimen at 750 fathoms. 


PULLENIA, Parker and Jones. 


~ Pullenia spheeroides, d’Orbigny, sp. 
Nonionina spheroides, d’Orbigny, 1826, Ann. Sci. Nat. vol. vii. 
p. 298, No. 1; Modéle, No. 43, 
Very rare at 345 fathoms and 750 fathoms. 
Pullenia quinqueloba, Reuss. 
Nonionina quinqueloba, Reuss, 1851, Zeitschr. d. deutsch. Geol. 
Gesell., vol. in. p. 71, pl. v. fig. 31. 
Frequent at 3845 fathoms; rare at 750 fathoms and 1020 
fathoms. 
SPH AROIDINA, @Orbigny. 


Spheroidina bulloides, d’Orbigny. 
Spheroidina bulloides, d’Orbigny, 1826, Ann. Sci. Nat., vol. vii. 
p. 267, No. 1; Modele, No. 65. 
53-750 fathoms; frequent at 345 fathoms. | 


Family, Rotate. Sub-family, Rovatinz. — 


PATELLINA, Williamson. 


Patellina corrugata, Williamson. 
Patellina corrugata, Williamson, 1858, Rec. For. Gr. Br., p. 46, 
pl. 1. figs. 86-89. 
Rare at 50-750 fathoms; frequent at 7 fathoms. 


DISCORBINA, Parker and Jones. 


Discorbina globularis, d’Orbigny, sp. 
| Rosalina globularis, d’Orbigny, 1826, Ann. Sci. Nat., vol. vii. 
p. 271, No. 1, pl. xii. figs. 1-4; Modéle, No. 69. 
7-345 fathoms ; frequent near the coast. 
R.I.A. PROC., SER. II., VOL. I. 2 
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Discorbina rosacea, d’Orbigny, sp. 
Rotalia rosacea, d’Orbigny, 1826, Ann. Sci. Nat. vol. vil. p. 273, 
No. 15; Modéle, No. 39. 


Very rare at 750 fathoms; common at 7 fathoms. 


Discorbina nitida, Williamson, sp. 
Rotalina nitida, Williamson, 1858, Rec. For. Gr. Br., p. 54, 
pl. iv. figs. 106-108. 
In all the gatherings, except 345 fathoms. 
Discorbina bertheloti, d’ Orbigny, sp. 


Rosalina bertheloti, d’Orbigny, 1839, Foram. Canaries, p. 135, 
pl. i. figs. 28-380. 
7-750 fathoms; common at 345 fathoms. 


PLANORBULINA, dOrbigny. 


Planorbulina mediterranensis, d’Orbigny. 


Planorbulina mediterranensis, d’Orbigny, 1826, Ann. Sci. Nat., 
vol. vii. p. 280, No. 2, pl. xiv. figs. 4-6; Modéle, No. 79. 


Frequent at 7-53 fathoms. 


TRUNCATULINA, d’Orbigny. 


Truncatulina refulgens, Montfort, sp. 


Cibicides refulgens, Montfort, 1808, Conchyl. Systém., vol. 1. 
p. 122, 31° genre. 


Rare at 50 fathoms and 53 fathoms. 


Truncatulina lobatula, Walker and Jacob, sp. 


Nautilus lobatulus, Walker and Jacob, 1798, Adam’s Essays, 
Kanmacher’s Ed., p. 642, pl. xiv. fig. 36. 


7-345 fathoms; very common near the coast. 
Truncatulina ungeriana, d’Orbigny, sp. 


Rotalina ungeriana, d’Orbigny, 1846, For. Foss. Vien., p. 157, 
pl. vi. figs. 16-18. 


Common at 750 fathoms and 1020 fathoms; rare at 50 fathoms 
and 345 fathoms. 
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Truncatulina wuellerstorfi, Schwager, sp. 


Anomalina wiillerstorfi, Schwager, 1866, Novara-Exped., Geol. 
Theil., vol. 11. p. 258, pl. vu. figs. 105, 107. 


Rare at 345 fathoms and 750 fathoms; common at 1020 
fathoms. 


ANOMALINA, d’Orbigny. 


Anomalina ariminensis, d’Orbigny, sp. 


Planulina ariminensis, d’Orbigny, 1826, Ann. Sci. Nat., vol. vii. 
p. 280, pl. v. figs. 1-3, bis; Modéle, No. 49. 


Frequent at 345 fathoms; rare at 750 fathoms. 


PULVINULINA, Parker and Jones. 


Pulvinulina auricula, Fichtel and Moll., sp. 
Nautilus auricula, var. a, Fichtel and Moll., 1803, Test. Micr., 
p. 108, pl. xx. figs. a, b, c; var. B, id. ibid., figs. d, e, f. 
In all the gatherings, except 750 fathoms; very common at 
53 fathoms. 
Pulvinulina canariensis, d’Orbigny, sp. 


Rotalina canariensis, d’Orbigny, 1839, Foram. Canaries, p. 130, 
pl. 1. figs. 34-36. 


Rare at 53 fathoms; common at 345-1020 fathoms. 


Pulvinulina patagonica, d’Orbigny, sp. 
Rotalina patagonica, d’Orbigny, 1839, Foram. Amér. Mérid., 
p. 36, pl. 1. figs. 6-8. 
Very rare at 53 fathoms; common at 345-1020 fathoms. 
Pulvinulina micheliniana, d’Orbigny, sp. 
Rotalina micheliniana, d’Orbigny, 1840, Mém. Soc. Geol. 
France, vol. iv. p. 31, pl. ii. figs. 1-8. 
Common at 345-1020 fathoms. 


-Pulvinulina karsteni, Reuss, sp. 


Rotalia karsteni, Reuss, 1855, Zeitschr. d. deutsch. Geol. 
Gesell., vol. vil. p. 278, pl. ix. fig. 6. 


345-1020 fathoms; common at 750 fathoms. 
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Pulvinulina elegans, d’Orbigny, sp. 
Rotalia (Turbinulina) elegans, d’Orbigny, 1826, Ann. Sci. Nat., 
vol. vil. p. 276, No. 54. 
Very rare at 345-1020 fathoms. 


ROTALIA, Lamarck. 


Rotalia beccarii, Linné, sp. 
Nautilus beccarii, Linné, 1767, Syst. Nat., 12th ed., p. 1162. 
In all the gatherings ; common near the coast. 
Rotalia orbicularis, d’Orbigny. 
Rotalia (Gyroidina) orbicularis, d’Orbigny, 1826, Ann. Sci. Nat., 
vol. vii. p. 278, No. 1; Modele, No. 13. 
Frequent at 345-1020 fathoms. 


Sub-family, Trvoporinz. 
GYPSINA, Carter. 


Gypsina inherens, Schultze, sp. 
Acervulina inherens, Schultze, 1854, Organ. der Polythal., 
p. 68, pl. vi. fig: 12. 
Rare at 7 fathoms. 


Family, Nomuutinipm. Sub-family, PotystomEriina. 
NONIONINA, d’Orbigny. 


Nonionina depressula, Walker and Jacob, sp. | 
Nautilus depressulus, Walker and Jacob, 1798, Adam’s Essays, 
Kanmacher’s Ed., p. 641, pl. xiv. fig. 33. 
Very rare at 345 fathoms; very common at 7 fathoms. 
Nonionina umbilicatula, Montagu, sp. ; 
Nautilus umbilicatulus, Montagu, 1803, Test. Brit., p. 191; 
suppl. p. 78.) pla xqvam. tose 
In all the gatherings; common at 58 fathoms and 750 fathoms. 
Nonionina pompilioides, Fichtel and Moll., sp. 
Nautilus pompilioides, Fichtel and Moll., 18038, Test. Micr., 
p. 31, pl. 11. figs. a-e. 
One specimen at 1020 fathoms. 
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Nonionina pauperata, Balkwill and Wright. 
Nonionina pauperata, Balkwill and Wright, 1885, Trans. R. 
Trish Acad., vol. xxviii. (Science) p. 353, pl. xiii. figs. 25, 26. 
Very rare at 53 fathoms and 345 fathoms. 


Nonionina turgida, Williamson, sp. 
Rotalina turgida, Williamson, 1858, Rec. For. Gr. Br., p. 50, 
pl. iv. figs. 95-97. 
In all the gatherings ; common in most of them. 


Nonionina scapha, Fichtel and Moll, sp. 
Nautilus scapha, Fichtel and Moll, 1803, Test. Micr., p. 105, 
pl. xix. figs. d-f. 
Very.rare at 345 fathoms and 750 fathoms. 


Nonionina stelligera, d’Orbigny. 
Nonionina stelligera, d’Orbigny, 1839, Foram. Canaries, 
pel Z8. plo in. ties. 1) 2. 
Rare at 53-750 fathoms. 


POLYSTOMELLA, Lamarck. 


Polystomella crispa, Linné, sp. 
Nautilus crispus, Linné, 1767, Syst. Nat. 12th Ed., p. 1162, 
275. 
Very rare at 1020 fathoms; very common at 7 fathoms. 


Polystomella striatopunctata, Fichtel and Moll, sp. 
Nautilus striatopunctatus, Fichtel and Moll. 1803, Test. Mier. 
p. 61, pl. 1x. figs. a-c. 
7-750 fathoms; very common at 7 fathoms. 


Sub-family, NoMMULITIN A. 
OPERCULINA, d’Orbigny. 


Operculina ammonoides, Gronovius, sp. 
Nautilus ammonoides, Gronovius, 1781, Zooph. Gron., p. 282, 
In all the gatherings ; common at d0 tauuivme. 
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122 a var. aperta, Seg., f c 
123 — — fimbriata, Br., : j : oe vr f f r 
124 —— staphyllearia, Schw. : : r vr 
125 —— marginata, W. & B., : : vr c if if i, c 
126 ee trigonal form, . 5 : a6 as r 
127 —— —— var. inequilateralis, Wright,| .. oh Bs a oe r 
128 —— lagenoides, Will., . ; ; A = r f sls c 
129 —-—- var. tenuistriata, Br., : Se a Lai vr ibe vr 
130 orbignyana, Seg., . : : oe f f c f ¢ 
131 —— var. walleriana, Wright, . f vr aa 


132 ———. ——. yay. yvariabilis, Nov. : aA f 
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Lagena bicarinata, Terq., vr f f 
Nodosaria (G.) levigata, d’Orb., é a vr f vr 
——.(G.) rotundata, Rss., ; : 50 vr f 
——  calomorpha, Rss., . : : vr r 
—— pyrula, d’Orb, : 5 : be age r f vr r 
—— farcimen, Sold.,  . : : pe r 
—— consobrina, d’Orb., . : : vr vr vr vr sis vr 
—— —— var. emaciata, Rss., : Ae oe r 
—— soluta, Rss., . : i Bear ae vr 
—— communis, d’Orb., . : : xe oe f f vr r 
—— mucronata, Neug., . : : r ie vr she Ne vr 
hispida, d’ Orb., : : 3 oe ao AW 
scalaris, Batsch,  . : : vr r f if re r 
—— —— var. separans, Br., . : ae “ye vr es us vr 
—-—raphanus, Linn., . : : 5.0 ots r 
—— obliqua, Linn., i : é a a vr f vr 
Lingulina carinata, d’Orb., _.. : bo a os 56 vr vr 
Vaginulina legumen, Linn., . : os vr vr “is vr 
— — linearis, Montag., . ; : hs a re . vr 
Rhabdogonium tricarinatum, d’ Orb., as a C 
Marginulina glabra, d’Orb., .. : i; 0 i f 
costata, Batsch, : : : ate Be vr 
—— globosa, . : : : : oe 50 vr 
Cristellaria tenuis, Bornem., . : a aM f 
—— obtusata, var. subalata, Rr : vr 
Tame Mablapilisy Riss. e é 
crepl 
: pidula, F. & M., ‘ : vr vr r vr VI f 
—— italica, Defr., 
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161 Cristellaria rotulata, Lamk., . : oe vr vr 19 vr 
162 —— cultrata, Montf., . : ; r r vr 
163 Amphicoryne falx, J. & P., . ‘ aie i r 
164 Polymorphina lactea, W. & J., ‘ ae vr vr f = c 
165 —— —— var. oblonga, Will., : ie hae cee sgh f 
166 —— gibba, d’Orb., anne : ee ow He r ss f 
167 —— lanceolata, Rss., . : : i He vr aig 
168 —— compressa, d’Orb., . : : a «fs He r ise 4G 
169 —— rotundata, Bornm., . : : ve vr ia a 
170 —— —— fistulose form, . 4 A nf a8 bs vr 
171 concaya, Will., : : . of i vr a anh ote 
172 | ——mpyristiformis, Will., : ; 6 Ae We, v os r 
173 Uvigerina pygmea, d’Orb., .. : vr f #1 ee a vr 
174 angulosa, Will.,  . : Q c C c c r f 
178 ——aculeata,d’Orb., . : 4 c 
176 asperula, Czjz., 4 : : be r 
ET Globigerina bulloides, d’Orb., . : c ve ve C r f 
178 —— inflata, d’Orb., 3 ‘ : ve ve ve r 
179 rubra, d’Orb., . : ‘ : r f T \ Se 
180 —— equilateralis, Br., . Cia c f f r i vr 
181 —— sacculifera, Br., 3 : : a A r 
182 Orbulina universa, d’Orb., 4 i c G Cc f = r 
183 Hastigerina pelagica, d’Orb., . : He vr 
184 Pullenia spheroides, d’Orb.,_ . : fe vr vr we 
185 —— quinqueloba, Rss., . : : a r f 
186 Spheeroidina bulloides, d’Orb., . : Re vr f r 
; : ‘ , f 
187 Patellina corrugata, Will., A & sae vr vr vi vr 
188 Discorbina globularis, d’Orb., . was i . : 


189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 


213 


214 
215 
216 


‘SPECIES. 


Discorbina rosacea, d’Orb., 
—— nitida, Will., . 
—— hertheloti, d’Orb., . 


Planorbulina mediterranensis, d’Orb., 


Truncatulina refulgens, Montf., 
—— lobatula, W. & J.. . 
—— ungeriana, d’Orb., . 


consi netiant Schw., 


Anomalina ariminensis, d’Orb., 
Pulvinulina auricula, F. & M., 
—— canariensis, d’Orb., 

—— patagonica, d’Orb.,. 

—— micheliniana, d’Orb., 
—— karsteni, Rss., 

—— elegans, d’Orb., 

Rotalia beccarii, Linn., 

—— orbicularis, d’Orb., . 
Gypsina inherens, Schultze, 
Nonionina depressula, W. &J., 
—— umbilicatula, Montag., 
—— pompilioides, F. & M., 
—— pauperata, Balkwill & Wright, 
—— turgida, Will., 

—— scapha, F. & M., 

—— stelligera, d’Orb., 
Polystomella crispa, Linn., 
—— striatopunctata, F. & M., 


Operculina ammonoides, Gron., 
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DESCRIPTION OF PLATE XX. 


Figure. 


its 


Hyperammina elongata, var. levigata, nov., x 50 diam. 
Log 3, 345 fathoms. 


. Webbina clavata, J. & P., adherent specimen, x 20 diam. 


Log 5, 750 fathoms. 


. Webbina clavata, J. & P., with long tubular neck adherent to 


bits of rounded quar7) x 20 diam. 
Log 5, 750 fathoms. 


. Trochammina robertsoni, Br. 4a, lateral aspect ; 4b, peripheral 


aspect, x 100 diam. 
Log 8, 53 fathoms. 


. [Seabrookia pellucida, Brady. 5a, lateral aspect by transmitted 


light ; 5b, oral aspect, x 100 diam. Java Sea, 45 fathoms. | 


. Seabrookia earlandi, J. Wright, lateral aspect by transmitted 


light, x 100 diam. 
Log 38, 345 fathoms. 


. Seabrookia earlandi, J. Wright. 7a, superior lateral aspect; 


7b, oral aspect, x 100 diam. 
Log 38, 345 fathoms. 


. Lagena orbignyana, var. wallerina, J. Wright. 8b, oral aspect, 


x 100 diam. 
Log 3’, 345 fathoms. 


. Lagena orbignyana, var. variabilis, J. Wright. 9b, oral aspect, 


x 100 diam. 
Log 5, 750 fathoms. 
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XLIV. 


ON THE OCCURRENCE OF SERPENTINE AT BRAY HEAD. 
By Prorsessor J. P. O’REILLY, Royal College of Science, 
Dublin. (Plate X XI.) 


[Read June 23, 1890.] 


In the Paper submitted to the Academy, January 28, 1889, ‘‘On the 
directions of the lines of Jointing observable in the neighbourhood of 
the Bay of Dublin,” the conclusion was arrived at, ‘‘that taking all 
the characteristics and conditions of the Rocks of Bray Head into 
consideration, there are strong reasons for questioning the purely sedi- 
mentary origin and nature which up to the present has been assigned 
to them (the Bray Head Rocks) by geologists.’? I further added :— 
‘The reasons which have tended to force this view upon me may be 
classed under the two heads, Physical Characteristics and Chemical 
Composition” ; and I proposed to treat the question fully when making 
my Report on the results of the chemical analyses of the Bray Head 
Rocks for which grants of money had been given to me by the 
Academy. 

The continued examination of these Rocks, on the one hand, as 
well as the difficulty and delay attending the execution of a sufficient 
number of analyses to meet the requirements of the problem involved, 
have prevented the Report being brought to that state of completeness 
which I had hoped it to attain, and in which I am desirous of submit- 
ting it to the Academy. As a matter of fact, new observations are 
being continually made, and completeness of results seems hardly yet 
attainable. As, however, the subject of the present Paper may be 
treated separately, as it forms an excellent introduction to what I may 
have to say regarding the Bray Head Rocks taken as a whole, and as 
finally it brings out well the importance of chemical analyses for the 
determination of the true nature of this very remarkable series of 
beds, I have thought it advisable to submit the present Paper without 
further delay. 

The bed to which the following details refer has a history which it 
is desirable to record here. In the memoir to sheets 121 and 180 of 
the Geological Survey of Ireland, illustrating a portion of the counties 
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of Wicklow and Dublin, by J. Beete Jukes, M.A., F.R.S., and G. V. 
Du Noyer, M.R.I.A., published in 1869 (subsequent to the deaths of 


these gentlemen), and in the section describing the Bray Head district, 
at p. 25, occurs the paragraph :—‘‘ The southern end of the coast sec- 


tion affords the usual greenish and reddish purple grits and hard slate 
layers; and at a distance of about half a mile N. of the Cable Rock (or 
Half-tide rock) these are traversed somewhat in their line of strike, ¢.e. 
from N.E. to $.W., by a greenstone dyke which on the shore branches 
into numerous veins. The N.E. end of the dyke is dislocated for the 
distance of about 60 yards by a fault nearly E. and W., the down 
throw being to the south. The dyke can be traced up the hill for the 
distance of about 260 yards.”’ The following foot-note is added :— 
‘«This dyke was first discovered by Professor Harkness, and has been 
minutely described by Mr. W. H. 8. Westropp in the Journal of the 
Geological Society of Ireland for the year 1866.”’ 

Turning to this description, which appears in vol. 1., part ii., for 
the year 1865-66, p. 149, with the title, ‘‘On a Trap Rock at Bray 
Head, Co. Wicklow, by W. H. Stackpoole Westropp, M.R.I.A.,” the 
following details are therein found :— 

P. 150.—‘‘ Some time ago Professors Harkness and King discovered 
a bed of greenstone about 100 yards south of the Windgate quartz rock, 
by the side of an old road, running a little above the present walk, 
which: skirts the eastern side of the hill; these gentlemen told Mr. 
Jukes of its occurrence there, and during Easter week last year (1864) 
Mr. Jukes showed it to me when he was giving a field lecture to his © 
Geological Class; he said he had traced it up the hill, but that no one 
had tried to find its extension down to the seashore.” 

The author then gives the following results of his examination :— 
‘¢From the place where the trap can be first seen towards the top of 
the hill, down to the spot where Professors Harkness and King noticed 
it by the old roadside, it appears to occur in one bed about 5 feet thick, — 
regularly interstratified with the grits and slates. In the cliff between 
the walk and the railway it begins to show a tendency to split up, for 
a second bed only an inch or two thick appears, which runs parallel to 
the mainbed, and is separated from it by grits, &c. The trap disap- 
pears under the railway embankment, and would not again be seen 
but for a fault having an upthrow to N.N.W. of about 150 feet; this 
brings up the trap about 60 yards to the N., where it may be seen on 
both sides of the railway near the south entrance of the tunnel. 
Below the railway it becomes split up into several beds; and on the 

eashore I counted as many as seven, varying in thickness from 
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2 inches to 1 foot; there are also some curious fine veins of 0°25 to 
0°5 inch thick. 

‘‘The rock is greenstone, having different textures in different 
parts; up the hill, where it occurs in one bed, it is a hard finely 
erystalline rock, of a dark grayish colour and very durable, for it is 
_ searcely at all affected by weathering; but where it becomes split up 
into a number of beds, it is a rotten brownish green rock, with nume- 
rous black specks of a mineral, which probably is hornblende; some 
of these beds have quite the look of ash. 

‘¢'The trap is so regularly interstratified with the sedimentary rocks 
that at first sight it might be supposed to be contemporaneous; how- 
ever I believe it to be intrusive, for the fine veins, before alluded to, 
may be seen entering the adjacent beds of slate, some dying away, 
while others cut across the lamine of the slate in a manner that I 
eannot think that an ash would behave; nevertheless, anyone examin- 
ing a hand specimen of one of these veins would be inclined to call it 
an ash. In conclusion, I beg to observe that, while there is such a 
profusion of igneous rocks associated with the lower Silurian deposits 
of Wicklow, it is rather remarkable that one small greenstone dyke at 
Greystones, and the trap I have just described, are the only ones 
which have yet been found in the Cambrian rocks of that county.” 

In the discussion on this Paper (given on p. 179 of the same Jour- 
nal) Professor Jukes is reported to have said :—‘‘ He could understand 
his (Mr. Westropp’s) having been perplexed at the ashy appearance of 
some of the branching veins which he had described, because he him- 
self had been occasionally perplexed as to whether particular masses 
of trap were ash, or were crystalline rock decomposed. But the fact 
that the geeenstone which he described, as running persistently 
between two beds in the upper part of the mountain, split into two 
or three beds below (a circumstance of which he had not been pre- 
viously aware), proved that the greenstone was intrusive. The small 
veins issuing from it were an additional proof to the same effect. 
Such intrusions were not uncommon. He knew of beds of intrusive 
greenstone running evenly between other beds for miles of length and 
breadth, preserving almost the same thickness throughout, and not 
producing any appreciable alteration in the beds above or below. 
When he first surveyed N. Wales in conjunction with Mr. Selwyn, 
_ Mr. Selwyn was obliged, after he had mapped out the country, to 
spend some months in going over the whole ground again, and ham- 
mering every suspicious-looking rock ; for it was only in that way that 
-erystalline greenstone could be known from green siliceous grits. 
R.I.A. PROC., SER. III., VOL. I. 2N 
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Anyone examining the maps of that country would see minute red 
lines, indicating the occurrence of narrow veins of greenstone. In the 
neighbouring district were lower Silurian beds, in which there were 
trap rocks of all kinds, in great quantities, and of great thickness. It 
was clear that the trap in the lower Silurian must have come up 
through Cambrian; and therefore it was at first sight odd that there 
should be so little trap in the Cambrian, where that only was exposed 
to view, and such an immense development of it in the Silurian. But 
this might be accounted for by the supposition that the trap had passed 
through channels or pipes of communication. Therefore it was quite 
possible that, in the county of Wicklow, the trap might have passed 
through such channels as were described by Mr. Westropp. No 
matter how much a district was worked, it was impossible to exhaust 
the facts of it. Bray Head was twice examined by most careful work- 
men, who yet never saw this bed of greenstone. Mr. Harkness did 
discover it near the old road, and reported the fact to him (Mr. Jukes), 
but he did not credit it at first.” 

I have given the whole of these details because of their importance 
in estimating what has been done for the exact determination of the 
Bray Head Rocks. 

In the first place, it may be observed that Messrs. Harkness, King, 
Jukes, and Westropp all speak of the dyke as a greenstone, without 
further determination apparently than that afforded by mere in- 
spection. 

Secondly—while the survey memoir states that the dyke traverses 
‘‘the usual greenish and reddish purple grits and hard slate layers” 
somewhat in their line of strike, z.e. from N.E. to S.W., Mr. West- 
ropp’s careful description (accepted by Mr. Jukes) shows that the dyke 
from the top of the hill to the old road above the path is regularly 
interstratified with the beds. 

Thirdly—that it branches into these beds between which come in 


grit beds. 
Fourthly—that the so-called greenstone presents different textures 


in different parts: in one place, a hard finely crystalline texture, of a 
dark grayish colour, and then very durable; in another, where split — 


up, it is a rotten brownish green rock, with numerous black specks of 
a mineral which probably is hornblende. 
Fifthly—some of these thin beds have quite the look of an ash. 
Bringing out the significance of these details, we have Mr. Jukes 
stating that he, too, had sometimes been perplexed as to whether parti- 
cular masses of trap were ash or were crystalline rock decomposed ; 


O’Reitty— On the Occurrence of Serpentine at Bray Head. 507 


part. The colour is only faintly green; on the fresh fracture rather 
and admitting that, from the fact of the rock being spht up as described, 
it must be intrusive. 3 
We have, also, his important remarks as to the survey of N. Wales 
by Mr. Selwyn, and his ‘‘ hammering of every suspicious-looking rock, 
for it was only in that way that crystalline greenstone could be known 
_ from green silicious grit; his endeavours to explain the seeming 
anomaly of an abundance of eruptive rocks in the lower Silurian, and 
their absence in the Cambrian through which they must have passed. 

Finally, his very significant statements, ‘‘that no matter how 
much a district was worked, it was impossible to exhaust the facts of 
it”’—‘‘ that Bray Head was twice examined by most careful workmen, 
who yet never saw this bed of greenstone’’—and lastly, his admitted 
incredulity as to its existence when it was first reported to him. 

All this points to the clear conclusion that nearly everything has 
yet to be done for the accurate determination of the true nature of 
these rocks and of their stratigraphical relations. 

I submit the results of my own observations as a contribution 
towards these ends. I accept Mr. Westropp’s description of the dyke, 
as it appears on the old road and on the railway cutting, as practically 
correct and give sketches of the dyke as it appears in these two places, 
see page 508 and Plate XXI. As to the splitting up into branches on 
the shore, I have been unable to verify this, as the rocks are difficultly 
accessible, so far as | am aware only by boat; but there is visible from 
the path a series of dark-grey beds projecting into the sea, which may 
be the continuation of this dyke, but may possibly be a different set 
separated from the dyke observed by one of the many faults which 
influence so markedly the outline of the coast here (as a matter of fact 
the beds here are both markedly faulted and much disturbed). As to 
the true nature of the rock I had samples, taken from the outcrop on 
the railway, analysed; and the results, taken in connexion with the 
hardness, density, and the appearance of the rock in thin section under 
the microscope, prove it to be a serpentine, but evidently a product of 
alteration of a basic rock, as most serpentines are. The density deter- 
mined on two specimens was found to be 2°803. This agrees well 
with that mentioned in Dana’s ‘‘ Mineralogy”’ (5th ed., 1874), p. 804, 
for a dark-green serpentine of Newbury, Mass., U.S8., given.as 2°804. 
The hardness is about 3°5, the rock being easily cut by fluor spar; 
_ while the toughness so characteristic of certain magnesian rocks, 
and which shows itself by the difficulty met with in breaking up a 
sample into pieces is remarkable: it crushes, but does not readily 

2 Ni 2 
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a dark grey. On the fresh surface of fracture of the specimen exa- 
mined, hydrochloric acid produces a distinct effervescence, showing 
the presence of lime carbonate, apparently due to the alteration of 
some of the lime silicates present. 


Souru-Nortu SEcTION OF SERPENTINE BED ON OLD ROADWAY ABOUT 100 vps. S. 
OF THE WINDGATE QUARTZITE. 


1. Grit Bed. 6. Coarse green Slate, 6 ins. 
QT ea Hl stit oe aS: 7. Grit, 23 ins. 
8. Coarse green Slate, 11 in. 8. Foliated or laminated hard Slate, 
4. Grit, 20 ins. showing wavy lines of folia- 
5. Serpentine passing into 6 (same | tion, 21 ins. 

as 3). 9. Grit, 24 ins. 


Direction of Serpentine bed, N. 61° E. Dip, N. 56°. 
Thickness of 5 and 6, 8 feet. 


The chemical analysis of a specimen taken from the railway 
cutting was made by Miss M. W. Robertson, M.A., R.Un.Ir., and 
her Report thereof is as follows :— 

I have examined the green-speckled rock, No. 29, which you 
submitted to me for analysis, and find that it contains the following 
substances :—silica; iron, present as FeO; alumina; magnesia; lime; 
and carbonic acid; also minute quantities of copper, nickel, and chro- 
mium; an exceedingly faint trace of cobalt and manganese. The 
alkalies, soda, potash, and lithia, are also present, but in very small 
quantity. The body fuses on being heated over the blowpipe. 


a) 
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In estimating the loss on ignition, allowance has been made for 
loss of CO,, and also for the change from FeO to Fe,03. 
A quantitative analysis of the substance gives the following 


results :— 

per cent. 
810, 39°863 
CuO 0-180 
FeO . 17°312 
ALOk. 10-070 
Cr307). 1°299 
NiO 0:112 
CaO 6°380 
MgO 11-838 
Na,O 1-289 
CO, Pe eo te, tien C498 
Loss of meet ie 110° C. sale . 0°430 


er) 


ey) 


, from 110°C. to 250°C. 0-129 
i eeabove QoO7TC 2). 0s) 1 BaF 


100°954 


It is quite true that the composition here given differs from that 


of normal serpentine, in which the MgO is rarely under 25 or 30 


Ole 
b) 


but Justus Roth, in his work, ‘‘ Die Gesteins-analysen,”’ gives at p. 56 
the following analysis :— 

No. 5. Nanzenbach near Dillenburg (analysed by Schnabel; ex- 
tracted from Rammelsberg’s ‘‘ Handworterbuch Mineralch.”’ Suppl. 4, 
200, 1849), a very soft serpentine, oil-green colour. 


Dried to 100° C. ; 


S10, 
Al,O; . 
Fe,03 . 
FeO 
MnO . 
CaO. 
MgO . 
K,0O, Na,O 
H,O 


41°70 
7:04 
26°95 
004 
10°26 


11°58 


100°87 
lost thereby 5°28 °/, H.0. 
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Contrasting this analysis with Miss Robertson’s, we have the fol- 
lowing :— 


Bray Head Serpentine. Dillenburg Serpentine. 
DIOR oe SE Sb ai BOP SCS we So A a eli) 
ATS Oy <5 RR ss hey Os OO Sasi icrl ies eb ree ee aD 
Cr Oy ds ih ee TRS OO) i rahe Sorin en) eee — 
Rec: Saree mele Pee ween c 6: PORE By yt 
CaOn vay eek tae taOvosO nN 3°34 ps 
MeO Wee er) Eade sBiic. 10-26) + 
CUO: oe) een cay OBO) Reon eal) ay alee — 
INGO sais ete ek ane tO TLD Baan meee sai — 
INagOs. 2) PARE? hi R289: a ae 
CO, Aan 4-198) 7 oh 
Loss by ignition counted 8-413 {3 11°58 
as H,O. ai 
100-954 100°87 


In the Dillenburg analysis the sum of the protoxides, amounting 
to 40°55, represents about the normal amount of magnesia present in 
the noble serpentine. The same sum for the Bray Head mineral, 


representing 35°822, which is about the mean between the extreme | 


amounts given by Dana in his list of analyses, for the MgO. It is 
therefore reasonable to assume that the protoxides replace magnesia. 

As to the nature of the rock from which the serpentine is an 
altered product, I have not yet had time to determine; but, judging 
from the texture of the rock as seen in the spotted samples, it is pro- 
hably a diabase porphyry, of the group of which the Lambay porphyry 
is the highest type. 

If this rock be admitted to be a true serpentine, only now deter- 
mined to be such, and if it may present different textures and appear- 
ances, it is satis evident that many such beds may exist in the Co. 
Wicklow awaiting recognition and determination. That such is the 
case is my belief; and from the examination that I have been making 
of the Bray Head rocks, I am convinced that some of the’ hard, slaty 
bands and olive-green slates may on examination turn out to be altered 
intrusive rocks. In support of this proposition I hope to be able to 
submit a further Paper to the Academy, embodying the results of the 
analyses made by the aid of the grants received from the Academy. 

As regards the direction of the beds on the old road above the path, 
as given in the sketch of the section at that point, see page 508, I 
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may point out that, while the direction as stated by the Survey Memoir 
is roughly given as N.H./S.W., the true bearing is N.61°E., while 
that of the fault by which it is dislocated is N.57° E. (dip 8. 70°) 
where determined, that is on the railway side; the difference being 
only 4°, it is probable that both directions are the same. The interest 
- of exact measurements in this case is, that taking both directions at 
the value N.61° E., we have very correctly the line of the southern 
coast of Ireland, as also that of the faults shown as existing in the 
Kilkenny coal-field, both of which I brought before the Academy in 
the Paper written to prove the importance of coast-line directions on 
the physical and geological structure of a country. ‘The inspection of 
the map of Ireland shows that this direction manifests itself in a series 
of faults and lines of structure extending between the south coast and 
a line parallel to it passing through the mouth of the Shannon. 
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XXXV. 


ON THE RANGE OF FLOWERING PLANTS AND FERNS ON 
THE MOUNTAINS OF IRELAND. By Henry Cuicuester 
Harr, B.A. TS: 


[Communicated by A. G. Mors, M.R.I.A.] 
[Read June 9, 1890. ] 


Tue following remarks are the result of seven or eight years’ 
botanizing in the Irish mountains. In carrying out these explora- 
tions, I was indebted to the Royal Irish Academy for assistance and for 
the ultimate publication of the various Reports on Districts with which 
I furnished them (vide p. 570). Other observations of my own are em- 
bodied in this summary, and I have gleaned what plant altitudes were 
of service from the Cybele Hibernica. A Report on the Ben Bulben 
plants, by R. M. Barrington, published in these Proceedings (Vol. tv., 
Ser. 11., p. 493), has also been made use of. For about nine-tenths of 
the total observations, I am solely responsible.? 

My altitudes were taken invariably with the same pocket aneroid, 
an excellent one by Messrs. Troughton and Simms. I kept another 
in harmony with it, leaving it behind, and checking for diurnal 
variations by it on my return each day, but I was usually able to 
check my work at intervals during the day by means of the excellent 
Ordnance Survey maps (inch to the mile), which I was never without. 
Working a mountain, I would, of course, repeatedly reach the sum- 


mit—a known height—and usually, also, I had mountain lakes, with - 


a given altitude as a basis. Thus I could hardly err more than to a 
slight extent in most instances, especially as the Alpines, which were 
carefully attended to, commonly occur in the wet rills and declivities 
overhanging such lakes. 

I cannot pretend either to have developed any interesting generali- 
zation, nor yet that I have exhausted the subject. Possibly some one 
better able to theorize may derive some slight assistance in the climato- 


1 Since the present Paper was written, the Mora of North East Ireland, by 
Messrs. Stewart and Corry, has been published. From it I have extracted some 
thirty observations relating to that district. 


ee 
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logical bearings of plant-distribution from my records. If so, my object 
will be attained. And probably any mountaineering botanist will find 
it easy to make additions and corrections to my notes in many cases. 
In that case, the fact of my having incited others to such observations 
will remain always a source of satisfaction ; for it is my belief that a 
considerable degree of accuracy is attainable in this direction, and that 
plants maintain their mountain strongholds, surrounded, as they are, 
by serried ranks of foes and sentries with rigorously limited precision. 
I mean in the majority of cases. Waifs and strays, seedlings, and 
annuals are beside the question. ‘These are the exceptions which 
prove the rule. Those who have the ground hold it; and with the 
exception of an exceedingly slow and gradual diminution of Alpines 
in some stations, which is not improbably taking place, in all likeli- 
hood the plants on the hill and cliff-sides are as constant to their 
altitudes as the hills and cliffs themselves. This is true, of course, 
only so far as mankind, either by marauding or by drainage, or some 
other form of interference, does not alter the natural state of things. 
Nor is it to be deemed incorrect because of natural accidents, which 
occasionally, in a limited way, disturb the regularity, as when a 
saxifrage is found far below its natural limit, because it has been 
carried down by a torrent to a situation which it could not maintain 
longer than the first occasion upon which the torrent happened to 
make for itself another course. Again, a block of soil with Alpine 
vegetation may drop down a cliff, loosened by winter frosts, and for 
a few years introduce a group of strangers to an uncongenial situation, 
where they may flourish for a period, and where some few may actually 
become established. ‘Those who do will probably be found elsewhere 
less open to any charge of intrusion at a similar altitude. 

Some counties of Ireland have received less attention than I 
could have wished. I have very few records from Antrim, where, 
however, there are no mountains up to two thousand feet. From 
Wicklow, also, I would have wished a wider series of observations ; 
but Wicklow, though chiefly mountainous, yields less of botanical 
interest than any other mountainous county in Ireland. Its wide- 
stretching deserts of upland bog, heather, and turf are often extra- 
ordinarily devoid of any sort of attraction for many miles at a time, 
and where broken ground and lovely scenery occur in Wicklow it 
is nearly always at low altitudes, unsuitable for mountain plants; so 
that the absence of records from Wicklow must be in part attributed 
to the lack of material for observation. I am probably as familiar 
with the Wicklow mountains as anyone, and I have spent weeks 
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amongst them making hardly a note; nevertheless more copious 
information about the vertical ranges of the commoner plants in that 
county is desirable. 

The species dealt with in this Paper are those which somewhere or 
other in Ireland reach the altitude of five to seven hundred feet above 
sea-level, or upwards. All those that can only exist below this height, 
even in the most southern counties, are excluded from my list, and any 
that reach it, such as the arbutus, in one situation on the Mac Gilly- 
cuddy’s Reeks, are included. Of course those species that can ascend 
a mountain to a certain height in Donegal will be readily conceived 
capable of ascending to a greater altitude in the milder climate of the 
Kerry mountains. The bracken, for instance (one of Watson’s 
typical illustrations), has a difference of about eight hundred feet of 
vertical range in these two counties. Our insular climate is too 
equable, however, to admit any very marked and constant difference ; 
and with regard to lowland species travelling upwards the contrast is, 
perhaps, greatest between Kerry and either Down or Wicklow. 

With regard to the Alpine species—those which cannot exist at 
the lower levels, and descend towards the plains only a limited dis- 
tance—these appear to be more constant, and present a wider degree of 
contrast. The mean height at which the Alpine plants which occur in 
Kerry occur also in Donegal will be found to be about eight hundred 
and fifty feet higher in the former district than in the latter, and in 
this direction comparisons and tabulated averages appear to be of 
interest, the more especially as on account of the limited number of 
so-called Alpine species occurring in Ireland, their range is easily 
exhibited. 

It may be asked why I stopped at seven hundred feet, or rather 
why I came so low down the mountains before stopping. It was 
because I believed I observed that height to be somewhere about the 
upper limit of cultivation of grain crops in the mountain regions 
throughout the island, and therefore, above that altitude, weeds of 
cultivation and colonists are eliminated. In Kerry and Donegal and 
Connemara an elevation of seven hundred to eight hundred feet places 
one at once above a host of species properly belonging only to culti- 
vation such as hemp-nettle, dead-nettle, sow-thistle, corn-cockle, corn- 
spurrey, et hoe genus omne. And this height approximates pretty 
fairly to the difference between the north and south of Ireland, if we 
contrast uppermost of lowlands and lowermost of Alpines in each case. 

It is, however, not my intention to endeavour to make deductions : 
certain general laws will be observed to present themselves, and it 1s at 
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any rate desirable that the results collected here from my scattered 
Papers should be epitomized and rendered available. In several cases 
interesting comparisons may be made with the altitudes found in the 
Cybele Britannica, showing that afew Alpines, such as Salix herbacea, 
Carex rigida, Saxifraga stellaris, and one or two others, are less Alpine, 
- and descend to lower levels in Ireland than anywhere else in the 
British Isles, apparently even in the Scotch highlands and islands. 
This may be supposed a consequence of our cloudier and more 
tempered summer time. Similarly, some lowland plants ascend 
higher; those will be more fully noted further on. 

I give a list of the counties and their mountains dealt with, as 
arranged by me, in districts. I cannot claim to have examined all the 
summits; but I think above two thousand feet I have left very few 
unexamined in the south, and a lower height was necessarily explored 
in the north. Most Alpine species require a considerable mass of 
mountain ground above their stations in order that surface moisture 
may be present. Salix herbacea, Carex rigida, and Lycopodium alpinum 
are notable exceptions to this rule. As a result of this it will be 
found that although the mean height in Kerry at which all Kerry 
Alpines occur is about two thousand two hundred feet, yet there 
will seldom be found more than two or three Alpine species on those 
mountains which do not reach several hundred feet higher. A similar 
mean in Donegal is under eleven hundred feet, and there are no 
groups of Alpines to be found except when the summits ‘reach some 
six or seven hundred feet or more above that height. 

The total number of plants designated as ‘‘ Alpine”? in Ireland is 
thirty-one, and the total number of species here dealt with is four 
hundred and twenty-one. The latter total may be taken as corre- 
sponding with Watson’s zones 8, 4, and 5 (see post, p. 560); but it 
must be understood that no close comparison of ranges in our limited 
space and vertical height can be made with those dealt with by 
Watson in Great Britain without danger of fallacious and unreliable 
deductions. 

I will now enumerate and define the mountain districts of Ire- 
land :— 


I. Kerry anp Corr.—Lat. 51° 20’ to 52° 20’. Sourm-WESTERN. 


(a) The MacGillycuddy’s Reeks, Carn Tual, 3414 feet, 
the highest point in Ireland. Other summits in 
this range are—Beenkeeragh, 3314 feet; Caher, 
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3200 feet; Cummeenapeasta, 3000 feet; and a 
ridge of about the same height for several miles. 
(6) Brandon, 3127 feet. 
(c) Caherconree, or Slieve Mish range, 2796 feet. 
(d) Sugarloaf and Cloon Lough Mountains, 2440 feet. 
(e) Mangerton and Killarney Mountains, 2754 feet. 
(f) Hungry Hill and Glengariff Mountains, 2249 feet. 


Il. Soura Treprrary anD WatTERFoRD.—Lat. 52° 10’ to 52° 28’. 
Mepran (longitudinally) :— 


(a) Galtee Mountains, 3015 feet. 
(6) Knockmeildown Mountains, 2609 feet. 
(c) Commeraghs, 2597 feet. 


TIT. Wexrorp anp CarLtow.—Lat. 52° 26’ to 52° 88’. Eastern. 


(a) Mount Leinster, 2610 feet. 
(6) Blackstairs, 2409 feet. 


IV. Norra Treperary anp QuvuEEN’s County.—Lat. 52° 44’ to 
53° 5’. MeEpIAN :— 


(a) Keeper, 2276 feet. 
(6) Sheve Blooms, 1738 feet. 


V. Wicktow anp Dusiin.—Lat. 52° 47’ to 58° 35’. Kasrern :— 


(a) Lugnaquilla, 3039 feet. 

(6) Mullaghclevaun, 2783 feet; Gravale, 2352 feet; 
Tonelagee, 2684 feet; Duff Hill, 2364 feet; 
Douce, 2384 feet. 

(c) Kippure, 2473 feet; Glendoo, 1929 feet; Seefingan, 
2384 feet. 


VI. Mayo, Gatway, anp Crarz.—Lat. 52° 40’ to 54° 46’ 
WESTERN :—- 
(a) Nephin, 2646 feet. 
(5) Newport Mountains (Buckoogh, &c.), 2295 feet. 
(c) Nephinbeg Range (Erris Mountain), 2369 feet. 
(d) Achill and Curraun Achill, 2204 feet. 
(e) Croaghpatrick, 2510 feet. 
(f) Mweelrea Group, 2688 feet. 
(g) Maamtrasna Group, 2239 feet. 
(h) Maamturk Range, 2300 feet. 
(4) Twelve Pins, 2395 feet. 
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VIL. Lovra anp Down.—Lat. 54° to 54° 10’. Hasrern :— 


(a) Carlingford Hills, 1935 feet. 
(6) Mourne Mountains, 2796 feet. 


VIL. Stigo anp Lritriu.—Lat. 54° 15’ to 54° 30’. Western :— 


(a) Truskmore, 2113 feet; Annacoona, 1963 feet; Ben 
Bulben, 1722 feet, &c. 

(6) Arroo Mountain, 1712 feet; Largydonnell, 1712 feet, 
&e. 


IX. Derry, Norra Tyrront anp Antriu.—Lat. 54° 45’ to 55° 19’. 
Nortu-EAstERN :— 


(a) Mullaghmore, 1825 feet; Ben Bradagh, 1535 feet; 
Ben Evenagh, 1260 feet. 
(6) Sawel and Dart (Sperrin Mountains), 2240 feet. 


(c) Slievenanee, 1782 feet ; Trostan, 1810 feet; Slemish, 
1437 feet. 


X. Donrcat.—Lat. 54° 30’ to 55° 25’. Norra-WestEeRn :— 


(a) Innishowen Mountains; Slieve Snacht, 2019 feet ; 
Bulbin, 1630 feet. 


(6) Muckish, 2197 feet; Errigal, 2466 feet; Dooish, 
2147 feet; Loughsalt, 1546 feet; Slieve Snacht. 
West, 2240 feet. . 


(c) Slieve League, 1972 feet; Slieveatooey, 1515 feet ; 
Aghla, 1901 feet 


(d) Blue Stack Mountains, 2219 feet. 


The accompanying Table deals only with the so-called Alpine 
species in Ireland. All of these find lower limits in the south-west of 
Ireland, except Juniperus nana and Sedum rhodiola. Sedum rhodiola 
becomes rare, or absent, on the east coast, and is thoroughly Alpine 
in Tipperary. 
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[ ‘xX?’ signifies that the Plant occurs in district}} 
1} 


I. 1.) \| v. | vr. ft | 
He : Ss : fe 
FLOWERING | S.2 = E a : E ee é | \ 
PLANTS AND FERNS. | E22 | 3 § : aga |eg2| 4 | cba) 
a O|/S5 8/83 aie al] & | scale 
Thalictrum alpinum, : 73000 iG ote ae ie 2a | 
T. majus (flexuosum), . : a oe bc ee a 1000? ) 
Sn eremre Serna, | ye0s0n«| 2o0t laa a x of ju 
Anemone nemorosa, : : x x x x 2850 x } 
Ranunculus hederaceus, . : 720 700 1000 x > x 4 | 
Redammula,.  . 9 3 | 1560-1 2500 x x 1500 | 1850 il 
Re ficariag) 20 2250 1540 x x x x ll 
Ri repens) 8 ee, O50 2000 x x 2850 | 1590 MK 
R. acris, , : : : 2950 2000 x x x 2100 jh | 
R. heterophyllus, . : ‘ x 1250 >. x x x 1 | 
Rbulbosuswas se x x x x x. x } 
Caltha palustris, . : : x 1500 x x Se x y 
Nymphea alba, . ‘ : 800 x > x x 350 | x 
Nuphar lutea, : ee 800 x x << Ses: xe iP 
Meconopsis cambrica, . : We 1300 4 x 1500 oon 
Nasturtium officinale, . : x x x x 4 500 i 
Arabis hirsuta, : ; j x x ? P x 1200 })X 
Ab OuiianeGg 6 <0 epee i. x x ‘ 
A. petrea, . 5 : : a Zeee an 
Cardamine hirsuta, : ; 2550 1750 x > < 2100 4 i 
C. pratensis, . F j : 2940 2500 x 4 x 1450 | i” | 
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TERe BOO Discovered on Brandon in 1887 by Mr. Colgan. I 
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1300 x 
ii 10 1600 x a Descends to low levels in rocky places round 
| mountains. 
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x 600 | 1000 
30 1850 1450 2000 
)0 x >< 1500 
x x 1600 
1850 1450 1600 
x x x 
x x 600 
1050 x 700 
x 700 1000 
x 700 700 
00 1300 x : 
x 800 850 
1000? | 1200 x 
1000 : 
1330 Ne a Barren on Galtymore. This is the most southern 


locality in Britain. Specimens from Galtymore 
x 1450 x have flowered after six years’ treatment in the 
1600 1800 2150 College Botanic Gardens. 


0 | 54° 15’to| 54° 45’to| 54° 30’to 
Omiats oo | bo° 19'-| 65° 25’ 
Hite Western |N.east’?rn| Western 


f 
1 


520 Proceedings of the Royal Irish Academy. | 
| 
I. 11, | cee ae Vv vi. |i 
Se E Sigs Z is) I : | 
FLOWERING Oak a A 5 & . = i i 
PLANTS AND FERNS. | PE= | Se E/ Sek | 8u2| o © alk 
Draba incana, : 3 Sle Bae ba ae ; i 
D. verna, : : : : x >< x 1000 x ) i 
Cochlearia officinalis, . Bath teens aieisie es als x : 
Subularia aquatica, : : 1250 es No bo 1400 
Viola palustris, ‘ : ‘ 2550 2000 x x 2500 
V.Atricolor, —*. : : d x x x ue x 
V. sylvatica, . i ‘ ; 3200 4 x | 4 2000 
Nceurtisi, : ‘ : x ae 5 ss x 
Drosera rotundifolia, : ‘ 1050 900 x 700 1650 
D. anglica, . : ; ; 850 
D. intermedia, : : : x 
Parnassia palustris, : ‘ a x < x x 
Polygala vulgaris, ; ; 2500 1150 x x x 
Elatine hexandra, . ‘ : 1126 
Silene maritima, . : f 1400 ain sh ae x 
S. acaulis, 
Lychnis flos-cuculi, : : 1425 1470 x x 800 
L. diurna, ; ‘ i : « 1700 x< x x | 
Sagina procumbens, : ; 1550 1200 ia ee 1300 | 1650m {20 
Susubulatay 4. Ue i kal 650 ie 1d a a 1970 |»: 
Alsine verna, : : : 800? Se ay ae er x I. 
Arenaria ciliata,  . 4 : oe as We Sik uy s i 
Stellaria media, : i i 2550 2100 Sc x x xX 
Signolostesy 21 1) aM a shieor an ic x | 1300 | xa 
S. graminea, . : : : x 1350 x x x< x | 
Giuliemmosay es 2800 1 8000 x x x re 
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LECO Tuee x The Kerry locality is the most southern in the 
British Isles. 
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XxX + 800 alpine situations. 
x 1800 2000 
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| x 600 Apparently confined to sea-coast cliffs and high 
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Cerastium triviale, . 
C. semidecandrum, . 
Hypericum pulchrum, 
H. androsemum, 

H. perforatum, 

H. humifusum, 


H. elodes, 


Geranium robertianum, . 


G. lucidum, 

Linum catharticum, 
Radiola millegrana, 
Oxalis acetosella, 
Kuonymus europus, 
Ulex europzus, 
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T. pratense, 
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V. hirsuta, 
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qe 3S OBSBRVATIONS 
os. 80 
mad| a 
1450 1600 
1150 
1450 1100 
> 1400 
1200 x 
1000 x 
x x 
x 650 Exceptional height on Ben Bulben due to lime- 
stone. 
600 x 
1450 700 Derry height due to trap. 
> 4 400 
1450 1600 
x x 
1450 x Derry height due to trap. 
x ore Watson’s highest in Great Britain is 750 in Lake 
District. 
x 700 
1450 x 
1150 x 
1000 750 3 
1500 x This, like several other lowland species, is enabled 
to ascend to a higher elevation where the soil is 
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: VIII. IX. xX. 
Q ro 
tee) | es 
(Gf | © | as d 3 OBSERVATIONS. 
See) Sc S | bee eo 
Sofa |ss2/8ee) 8 
'SI5 |a Sl|aaAa| A 
x 1500 1550 
1200 950 800 
x x 500 
1700 x 700 


1850 1700 1400 A. montana, Willd. is included here. I doubt its 
being constant, but only stunted. 


ve ve ve Confined to more alpine stations in Ireland than in 
1 750 Great Britain, but the Kerry locality (Brandon) 
x x is the most southern. A. alpina is absent from 
i 3 9118 20002! 2460 Wales. In Skye this species descends to sea- 
level, and often forms the sward, as it does upon 
x x 1000 the upper parts of Ben Lawers (3986 ft.) in 
Scotland. 
| x 1450 950 
) 1650 1000 1800 
+2000? of Not found, I think, since 1826. JI searched for it 
| without success in 1883. The only Ivish locality. 
) 1400 1600 800 
| * x x 
x 1300 950 Segregates not distinguished. The bramble series 
is very poorly represented in Ireland, except 
“800 tioo | +1310 perhaps in the north-east. 
x x 500 Dryas occurs at sea-level in Galway and Clare. It 
is an alpine species occurring from York to the 
1700 x x Highlands in Great Britain, but not so far south 
. 1000 800 as in Ireland, and at greater altitudes. 
1300 1450 800 
0 x 600 800 
| 1200 (1450) x Perhaps planted in exceptional Derry height. 
0 1850 1500 1650 Sometimes these upper heights are merely seedlings, 
and should perhaps be omitted. 
920 900 x The Ben Bulben Pyrus ariais var. rupicola. 
x x x 


to |54°15’to| 54° 45’ tol 54° 30’to 
( fe o42 39 | 55° 19’ | 55° 25’ 
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Epilobium angustifolium, 
E. alsinifolium, 
K. palustre, 
KE. montanum, 
K. obscurum, . 
Circeea intermedia, . 
C. lutetiana, 
Myriophyllum alterniflorum 
Montia fontana, 
Lepigonum rupicola, 
‘Spam arvensis, . 
Sedum rhodiola, 
S. anglicum, . 
Cotyledon umbilicus, 
Saxifraga umbrosa, 
8. geum, 

. stellaris, 


Ss 
S. aizoides, 
Ss 


. hirta (including affinis, stern- 
bergii, czespitosa, decipiens), 


S. sponheimica (including 
platypetala), : 


S. hypnoides, . 
8. nivalis, 


S. oppositifolia, 


Chrysosplenium oppositifolium, 


Hydrocotyle vulgaris, 
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ils II. III IV. Vv VI | 
tog wo | 
SS . 8 oie 
aa | dons =| ¢ | 3 Sane 
3 eA Geo | do's I se alk 
Pee | She |4ae| eee | 3 | cameml 
os 9 3 g © pos D Ser oo Gee 3 Bt | 
M Sis "sé |a iM 2 | EF | Som 
ee ee eo ry P f 
eo ee ee eo | 
1425 2500 x 4 x 1850 A | 
x 1900 D4 1000 x 1500 | | 
x x x x 600 
eo ee eo eo ° xe 
x 900 2 x x x 
1780 x x x x 1285 jy 
‘ | 
1950 2850 D4 x x 1050 By) | 
| 
x eo eo 0 xX 700 | | 
x x x x x xX h 
3150 | 2599 a 2600 
2650 | 1250 x x 1950 | 800) 
940 1420 | 1450 | 1500 1450 630 Hy, | 
2370 ||) 2608 2680 |) 
2650 eo o° . | 
3400 3000 2850 2450), | 
1050 1200 ee 1200 1050 Ht 
\ 2258 2570 | | 
1500 2000 e ° 1480 
2600 | 
1100 ) e ee e 
: aes 1000) 
ij 
° ee eo ; 
2400) 
ae oe ee eo 1000 f 
2700 38000 x Ss 1300 2100 \ 
800 1000 x x x X hy 


51° 20’ to) 52° 10’ to} 52° 26’ to| 52° 44’ to} 52° 47’ to) 52° 407), i 
52° 20° | 52° 28 | 52° 38’ | 58° 5" | 58° 35 | Saami! 
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Hf. | Varn. | Ix. x 


2:4 2 a a 
i eee ee SS : ' 
ae Ss et eS s OBSERVATIONS. 
5) Ea a 2 3's ss pb 5 Eo 
Stare | ass | Ses = 
"sO | A 8 |} nad A 
tooo | 1100 x 
1600 we ay The only Irish locality. 
10 1500 1350 2000 
1600 600 800 
‘ x x x 
y eee, 1 3 600 
‘ x x x 
on i x x 1180 
20 900 | 1800 | 2050 
k x x 600 
I x 600 x 
, Te 1300 1900 Sedum rhodiola occurs at sea-level from Kerry 
I round the west and north coast to Antrim; in 
’ Xx 1150 850 Kerry at Brandon promontory. Alpine in Great 
Britain; but also at sea-level in Scotland, 
) y 500 2000 x S. umbrosa is often barren at low levels in Donegal 
2000 on mountains, and does not occur by the coast. 
hae Dickie records a few barren plants in innishowen 
at 100 feet, but it may have been introduced. I 
; could not re-discover them. 
30 . 1780? | 7200 S. stellaris descends by a stream on the reeks to 
750. It is more alpine in Scotland than in 
"350 | O00toP | *630 Treland. 
1 | wi Ms HS Typical S. hirta occurs in all these localities as well 
as other forms. ‘The only seashore (or nearly so) 


locality for the alpine ‘ hirta’ is that of Aran- 


1300 1450 2 
600 1000 more, Donegal, at 100 feet. S. cespitosa I have 
only gathered in Galway. 
x x x Very near S. sponheimica, but distinguished by 
having bulbiferous axils. Watson is misleading 
1950 at O6 about these forms. 
eae teatG 1850 Descends to the sea on maritime cliffs at Slieve 
i League and Slieve Atooey in Donegal. Confined 
“a 1600 2000 1850 to the higher mountains in Wales and England, 
i x x x and Scotland, except the northern parts. 
6 to | 54° 15’ to] 54° 45’ to| 54° 80’ to 
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Sanicula europea, . 
Helosciadium nodiflorum, 
H. inundatum, 

Carum verticillatum, 
Bunium flexuosum, 
Angelica sylvestris, 


Heracleum sphondylium, 


Scandix pecten-veneris, . 


Cherophyllum sylvestre, 
Hedera helix, . 


Viburnum opulus, . 


Lonicera periclymenum, . 


Asperula odorata, 
Galium boreale, 

G. saxatile, 

G. verum, 

Galium palustre, 
Valeriana officinalis, 
Scabiosa succissa, 
Tussilago farfara, 
Bellis perennis, 
Achillea ptarmica, . 
A. millefolium, 
Solidago virgaurea, 


Anthemis nobilis, 


Chrysanthemum segetum, 


| 
and 
(Cork) 


1000 


x 
700 


2380 

3000 

1200 
x 


Galtees, Com- 
meraghs and 4 
Knockmeildowns 


1200 
800 


x 
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Sore, = 
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x x 

x x 

x x 
1050 x: 
“x x 

x x 

x x 

x x 

x 1550 

~ 1000 x 

x 1550 

850 x 
2278 38000 

x x 

x x 

x 1800 

| 1750 

x x 

x x 

x x 

x x 

2200 2900 

1500 ? 
x x 


< 
ad 


Galway and 
| Clare. 
a= eto 


Mayo and 


Kor 


x 


ben 


Bul 
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52° 20’ 


52° 28’ q 
cee Median | Eastern | Median | Eastern | Westettiliy, y. 


52° 38’ 


53° 5’ 


58° 35° 


54° 46’ 


I 


WEEE. || - IX: X. 
: D ro 

aa |Sga\eee| 2 
aii |e e|Ga2| 4 
| 907 x 950 

x x Xx 

x x x 

x x 

1300 x x 
1700 1450 1450 

1600 | 1450 x 

x 600 x 

1300 x x 
1300 | 1150 700 

x x x 
x 1130 | 1050 

x x x 

x x 


x x 1000 

x x 1400 

) 1750 1450 1800 
0 1700 x x 

1950 1700 1350 

x 700 700 


| a 700 x 
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OBSERVATIONS. 


Alpine in Great Britain, but seldom found on the 
Irish mountains, being chiefly confined to the 
rocky limestone districts, and on the shores of the 
larger lakes, where it is very abundant. 


030 Proceedings of the Royal Irish Academy. | 
I. II. III IV. V VI, if 
ae : Si : = 8 
PLANTS AND FERNS. | £22 | & : : Hee |ege| 2 See I 
M SIS" a /S FI|sM a2! F | Some 
Artemisia vulgaris, x x x x x x | 
Filago germanica, . 5 : x x x x x x | 
Gnaphalium uliginosum, x 700 x x x x |h 
G. sylvaticum, : : : * x x XxX ih 
Antennaria dioica, . 5 . | 2900 x x< 1600 x 2400 
Senecio vulgaris, . 3 : x 1500 x x x x 
S. sylvaticus, : 3 oo ee LOO x x x x e 
Si jacobmay caw Mil oes 800 x x x 1630 | | 
S. aquaticus, . x 1000 x x 1500 | 1206 | 
Carlina vulgaris, . : ; x x Ws 850 x x | 
Saussurea alpina, .  . o | ee eile 2600 a * 1950 1320” 
Centaurea nigra, . . .| 1200 x x 1000 x x | 
C.cyanus, . : : ; 4 x 4 x x xe 
Carduus lanceolatus, : : 720 x x x 4 x |p 
C. palustris, . F : : < 1200 x x 1750 a i 
C. pratensis, . : : : 4 x x x 1350 x |, | 
Hypocheris radicata, . : x x x x x x 7 
Leontodon autumnalis, . .| 3200 | 2500 x x 1500 | 2500 |! | 
Taraxacum dens-leonis, . : 2650 2000 x x x — 2100 | 
Sonchus oleraceus, . : : 950 s< x x > x | 
S. asper, ; x x x x x x | 
Crepis paludosa, . 5 : P 2500 is - 1750 1700 
Hieracium pilosella, x x 1650 1200 1350 x 
Heranolioumy.. wis eis ealaneeee 2000 2150 fi 
Eesiricums) %. : ? é ve ee Ae 5 ves 900 


H. pallidum, . als Bs - we os a | 
51° 20'to| 52° 10’to] 52° 26" to| 52° 44’ to| 52°.47’to| 52° 40 ti!" | 
52° 20’ | 52° 28” | 59° 38’ | 53°5° | 53° 35” | 54° 46h! 


Western| Median | Eastern |} Median | Eastern | Wester” 
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bs os 
i F 8 As 
3 | 3 is aes F “3S OBSERVATIONS. 
qi )/as @ | 5 bes 0 
ea | ges | Se) 8 
eee se | aa A 
x 500 x 
x x 650 
x x x 
xX 500 650 
1700 2300 1800 
Xx 1150 x 
x x x 
x 1450 x 
x x 600 
x x 
28 00 An alpine species found further south in Ireland 
than in Great Britain, and at lower levels. 
Xx x 850 
x 600 < 
1400 1700 SK 
1600 1350 850 
1950 x 900 
1850 x x 


1300 Usually var. Taraxaci at upper altitudes. 


x x x 
907 x x 
1700 1200 1450 
1300 1300 >; 


1300 1750 1700 a and 8 of Backhouse are here united as insepar- 
able. The only hawkweed alpine in Ireland, 
1200 1000 x and occurring farther south than in Great Britain. 


1300 af x H. iricum is doubtfully separable from B of Anglicum. 
54° 15’ to} 54° 45’ to} 54° 30’ to 

04°39" | 55° 19! | 55° 25’ 
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O32 Proceedings of the Royal Irish Academy. 


I. II. III. IV. V. VI. |Pe 
43g a fl. 
FLOWERING | 5 H : : Z E : = 1 I 
PLANTS AND FERNS. | P22) 589/434 ege| & |ee i He 
mM S/F ela Sis 2) F | Somme 
Hieracium cesium, ; ‘ os as a ee en | im 
H. flocculosum, . i : Ay ws “s “a : 
H. vulgatum, : : ‘ Bas te oe as x ; 
H. argenteum, 1c 
H. corymbosum, . : 9 oie es x So x a | | 
H. umbellatum, . : : x BS x Miss x a s | 
He bercdleeaioiae wer aes Me 4 oe 1300 
IELS saayrogoNUaIy yh yee wg koe - a at as x . | 
Lobelia dortmanna, F 5 1280 ae ae Pa 1500 q 
Campanula rotundifolia, . |) eiloar/ 2530 x x 2500 
Jasione montana, . : 5h Siler 2500 x x 1300 
Wahlenbergia hederacea, ° x a a eS 750 
Arbutus unedo, : : : 520 
Andromeda polifolia, 3 : ? Sc or Teak 1400 


Callunaiyuleanss ss |) 3800 3015 2600 2278 3000 
Erica cinerea,. . . «| 3300 | 2150 | 1900 | 2200 | 2450 


E. tetralix, . : : : 1950 1600 1000 0 1600 

Dabeocia polifolia, . ‘ é i as an 

Vaccinium vitis-idea, . : os 2000 2100 2000 1800 

V. myrtillus, . : : 3414 0000 2600 2278 3000 

V. oxycoccos, : : ; SH x? soir cul pew x 
Arctostaphyllos uva-ursi, aes as 56 

Pyrola media, : : : od 56 5 ae 

P. minor, é : ; : A 65 ae oe . | | 
Ilex aquifolium, . f : 1350 x x x 1300 1250 | i) | 
Fraxinus excelsior, 7 Sarina x x 1000 | 1300 IP 


bg 
5 
hem | 


51° 20’ tol 52° 10' to} 52° 26’to| 52° 44’ tol 52° 47’ to! 52° 40° t 
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Vi. VIII. Ix x 
= rs 
ee ay 
Gf |S | 88g S OBSERVATIONS. 
SEde | Acs | a ba ep 
“Ble | ad8 |) oes = 
MISE = a) OS a,0 4 iS) 
2512 | & | nas am 
1000 From N. E. Ireland flora. 
) As oe 66 Do. Do. 
) >< 1100 


e The Mourne Mountain (Broughnamaddy) plant is a 
) 56 rb x unique form, occurring also in 8S. W. Donegal. 

x 

x 


t It will be described by Mr. Hanbury in his 
Monograph on British Hieracia. 


The Derry (Ben Evenagh) height is taken from 
Cybele Hibernica. I did not, however, see it so 

Xx ve high there. In West Donegal, where it is com- 

mon, H. wmbellatum rarely ranges up to 600 ft. 


oe 1150 850 The above Hieracia have been determined by Mr. 
) A x 1180 James Backhouse. 
) 1300 1770 2219 
< 1000 1450 
x 


P 2100 2200 2460 | Does not quite reach summit of reeks 3414 feet. 
3300 feet is upper limit in Scotland (Watson). 
2190 feet is upper limit in Scotland (Watson). 


) 1700 1800 1800 2370 feet is upper limit in Scotland (Watson). 
Same upper limit in Mayo and Galway. 


00 The only Irish Alpine that is decidedly rarer in 
the West. It has been confused by several 
writers with Arctostaphyllos in reports from 


x 700 localities. 
x 1900 Has a more southern range in Ireland than in 
Great Britain. 
x 700 
| 1000 oe From N.-E. Ireland flora. 
) x 1130 700 
) — 907 840 800 


© | 54° 15’to! 54° 45’ to] 54° 30’ to 
G4 39’ | 55° 19’ | 55° 25’ 
rm | Western |N.east’rn| Western 
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I, II. : III. IV. 
HEELS . F 
FLOWERING 2 2 5 E a : S 
PLANTS AND FERNS. | E32 E 3 : sea Zee 
Boa |e als 2 
Gentiana campestris, ‘ : x x x x 
G. amarella, . y : : x sy oe P 
G. verna, 
Menyanthes trifoliata, . : 1450 1000 4 x 
Lithospermum officinale, : >< x ? p 
Myosotis ceespitosa, : 3 x x 1000 x 
M. versicolor, ‘ ; 5 x 4 x 1150 
M.repens, . : : ol LOLO 1500 x x 
Orobanche rubra, . : 4 on ee 
Melampyrum sylvaticum, 
M. pratense, . : 3 . | 3150 2400 < 2278 
Pedicularis sylvatica, . a GOW 2150 x x 
P. palustris, . ; : : ne 1000 x x 
Digitalis purpurea, : : 2250 2100 x x 
Veronica beccabunga,_ . ‘ x x x 4 
V. scutellata, p é ; 1200 900 x s< 
V. chameedrys, : s ; 2550 ~< 4 xX 
V. montana, . : : é x< p | 
V. agrestis, . i i 4 1300 < x 
VY. arvensis, . ; d : 4 x x >< 
V.serpyllifolia, . 5 Seis 1700 x x 
V. officinalis, ; : : 2250 1950 1450 x 
Euphrasia officinalis, 4 - | 2880 2400 x x 
E. odontites, : ; : x 1330 x x 
Bartsia viscosa, : : : 700 Ne Ae M: a {i 
Rhinanthus crista-galli, . 4 2380 2400 x x x 1630 ,’ 
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VIII. IX. Xx. 
2 3 
oe: ay 
Of isa S| as 3 3 OBSERVATIONS. 
qao le 2 | ass ap 
HS j Ass Port rb) 
4) a82)ssq| 8 
ap )|a & | aad A 
x 1500 700 
700 x 
1400 x 2000 
x 700 x 
x 1800 x Due to trap-rocks in Derry. 
x 1300 x Ditto. 
Xx x 850 
1000 x 
. 600 ? 
2100 > 2200 
1700 x 2150 


950 x < 
Se 1850 x 
~~ 1450 x 

1000 x 
x x x 
>< 1200 re 
x 1450 x 


x 1300 x 
x 
x 1450 | 1300 


10 | 54°15’to| 54° 45’ to] 54° 30’ to 
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Sibthorpia europzea, 
Mentha aquatica, 
Thymus serpyllum, 
Scutellaria minor, 
Prunella vulgaris, . 
Galeopsis tetrahit, . 
Stachys palustris, 
Ajuga reptans, 
Teucrium scorodonia, 
Pinguicula grandiflora, 
P. vulgaris, 

P. lusitanica, . 
Utricularia vulgaris, 
U. intermedia, 

U. minor, 

Primula vulgaris, 
Lysimachia nemorum, 
Anagallis tenella, 
Armeria maritima, . 
Plantago lanceolata, 
P. maritima, 

P. coronopus, 

P. major, 

Littorella lacustris, 
Atriplex patula, 


Rumex obtusifolius, 


1700 


720 


52° 20° 


Western | Median | Eastern | Median | Eastern | Wes 


meraghs and | 


Galtees, Com- 
Knockmeildowns ; 


x 
1850 


x 
1250 


52° 28! 


= 


Mt. Leinster . 
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WHI. | Dx 
>) 
So eee 
An's fs pA 
p88 | S85 
Hf oO |nacs 
x * 
1700 | 1700 
1700 | 1750 
x 700 
x 700 
x 650 
x 1200 
1700 | 1650 
x 1000 
x x 
y x 
mK x 
1600 | 1450 
1100 850 
x * 
x 1000 
x 1450 
1200 | 1000 
x 1150 
x 1150 
x | x 
x ~ 
x | 1000 
54° 15’ to 
54° 39’ | 55° 19" 
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OBSERVATIONS. 


500°} About 400 feet in Kerry, Mayo, and Galway; 
a little higher in Donegal. Aquatic plants 


850 seldom afford a criterion of climatic conditions. 
1600 
1550 
700 
2460 A maritime plant appearing inland on some of the 
higher mountains and on the shores of Killarney 
350 Lakes ; also in low grounds in King’s County. 
1650 


650 : é 
Exceptional Derry height due to warm nature of 
x soil derived from basaltic rocks at Ben Evenagh. 


1050 
x 
x 


54° 45’ to} 54° 30’ to 
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R. crispus, 

R. nemorosus, 
R. acetosa, 
R. 


acetosella, 


Oxyria reniformis, . 


Polygonum aviculare, 


P. hydropiper, 


P. viviparum, 


Empetrum nigrum, . 


Euphorbia helioscopia, 


K. peplus, 

KE. hyberna, 
Callitriche verna, 
C. platycarpa, 
C. hamulata, 
Urtica dioica, 
Salix pentandra, 
S. repens, 

S. cinerea, 

S. aurita, 

S. herbacea, 

S. caprea, 

S. phylicifolia 
Populus tremula, 
Myrica gale, . 


Alnus glutinosa 


1100 
x 
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VIII. Ix Xx 
eS) 

q 
ey. | a 
Ses | aS 3 3 OBSERVATIONS. 
Ass |e bs a 

aq | 8 65 eo 
aeao oOHY 
oO ~ et ao o 
a & pase ie 


x 1500 x From N. E. Ireland flora. 


Oxyria reniformis occurs in casual patches in Kerry 


1200 *900 at 1150 feet (Brandon), and 550 feet (Reeks). 
Not found so far south in Great Britain ; but less 
x x x Alpine in Scotland than Ireland. Occurs at about 
x x 900 700 feet on Ben Lawers, ,with Polygonum vivi- 
parum in upland meadows. 
1200 PeOe Occurs accidentally on talus at Ben Bulben at 500ft. 
The Kerry station is the most southern in the 
2100 1700 2150 British Isles. 
x 1300 x 
x 1300 > 


x x x 
x Xx x 
oe 1000 
1200 1150 x 
x x 500 
x 1450 800 
x x 800 
2100 1200 1250 
1700 1300 *370 | In Scotland this willow does not descend below 
1400 Watson’s mid-arctic zone. 1860 feet is the 
x 700 lowest elevation quoted in the Cybele Britannica. 
1400 x x Dickie gives 1600 feet in the Orkneys. In 


Donegal it occurs at 900, 1000, 1100 feet, as 

x 650 700 well as 870 feet, which is an Innishowen record, 
and is the lowest in the kingdom. 

x 1850 1000 


Se 800 x 
54° 15’ to} 54° 45’to| 54° 30’to 
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I. II. III. IV. 
Rael Ss 5 
FLOWERING a 3 E 4 : S 
PLANTS AND FERNS. | EES | 8 : : Be are 
ES nee) a) | [S| en 
Betulaalbais (10) coat tudbe sl eIse On ana x | 1000 | 700 | 14 
Quereusrobury ). 9. -, . |) 39¢° | stooo | ye tons Ie r 
Corylus avellana, . 5 j 850 x > 1000 1300 1}} | I 
Taxus baccata, , : 3 x oe Ks | | 
Juniperus nana, . ; - | 1600 7a 40 ath an | 
Orchis maculata, . ; ; 2800 2300 >-4 x D4 24 | 
O.mascula, . : : : x x x 1000 x | \ 
O. latifolia, . : ‘ ‘. < x x x x 1! - 
Habenaria viridis, - a : x x ne 33 x 
H. chlorantha, : 5 : 700 x Bn , x y 
Heabitoliaje ge « : ‘ f x x ‘ . x y 
Malaxis paludosa, . 5 x 800 ie Ae he 1200 
Gymnadenia conopsea, | é a0 x x x | X 
G. albida, : ; ‘ A x <P ole a ae ! | Y 
Listera ovata, : : ; x x x 1150 x | 
L, cordata, . : : : 1300 TRO os 1800 Ih | i 
Iris pseudacorus, . : : x x x x x : | i 
Allium ursinum, . : x x x 1000 x Bs 
Endymion nutans, . . . 4 >-4 1100 1000 x a 
Eriocaulon septangulaie, . | 1000 is me oe ze, iz 
Narthecium ossifragum, : 1550 2300 x 1600 2930 i | I" 
Juncus effusus, . ‘ : x x x x x , | 
| J. conglomeratus, . : 2250 x x x x h | igs 
J. supinus, . E ; A 2000 1850 x x x ay 
Te hutomiusyi es or ee eNO 800 x x x i 
J. acutiflorus, : : 2 1550 1500 4 4 x By 


51° 20’ to] 52° 10’to| 52° 26’to| 62° 44’to| 52° 47’ to] 5) bs r 
52° 20’ | 52° 28’ | 52° 38’ | 53°56’ | 53° 85’ | Btey 
Western| Median | Eastern | Median | Eastern | Vy 


1 
ie 
| 
i 

i 


| 


Hart—On the Mountain Flora of Ireland. O41 


VITrI. IX. xX. 


2 3 
a 
2 ea 
et: 8 E 3, OBSERVATIONS. 
doe | ‘oho 
AF Oo 1|nAax A 
x 840 850 
x 1480 700 
1200 840 800 
900 x x 
1200 x 1750 Chiefly Alpine, but occurs at sea-level along the 
| west coast, and also at low levels on limestone, 
2100 x 1950 and by the larger lake-shores. Is the Irish form 
1000 identical with the true J. nana? Hooker and 
* x Watson appear to decide against it. J.communis, 
x 700 x the larger lowland form, occurs at lower levels. 
x 1000 x 
x 1000 x 
% 1000 x From N. E. Ireland flora. 
1000 
Xx 800 800 
x 800 800 
D4 1000 1470 
2000 1770 1900 
1100 050 730 
1050 x x 
1350 x x 
- x 
1700 1350 1400 
x x 2150 
1850 | 1700 | 1400 
> 1700 2200 
as x 1100 
> ii x 1050 
My | 54° 15’to| 54° 45’ to] 54° 30’to 
|} 04° 39’ | 55° 19’ | 55° 25’ 
‘a ) Western |N. east’rn| Western 
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FLOWERING 
PLANTS AND FERNS. 


Juncus squarrosus, 
Luzula sylvatica, . 
L. campestris, 

L. multiflora, 

L. pilosa, 
Triglochin palustre, 
Sparganium natans, 
S. simplex, 


S. ramosum, . 


Potamogeton polygonifolius, . 


P. natans, 

P. pusillus, 

Schoenus nigricans, 
Rhynchospora alba, 
Eleocharis palustris, 

E. multicaulis, 

Scirpus savii, 

S. czespitosus, 

S. fluitans, 

S. setaceus, 3 ‘5 
Eriophorum polystachyon 
K. vaginatum, 

Carex dioica, 

C. pulicaris, . 

C. paniculata, 


C. stellulata, . 


1425 
2776 
x 
2380 
1250 
3300 


meraghs and 5 


Galtees, Com- 
Knockmeildowns 


1900 
2600 


a 
e 
an 


Mt. Leinster 
and 
Blackstairs. 


2600 

2600 

2600 
x 


KKK KX 


x 


850 


2100 
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4 
< 


Keeper 
and 
SlieveBlooms. ° 


2278 
2278 
x 
x 


x 


x 


2000 


a 
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VIII. IX x 
aa 
oJ 
ae es 
3B £)|)248 3 OBSERVATIONS. 
So om g a0 
Mads | oO 
eee eee |g 
aos 2,0 4 2) 
a 6 | nad A 


2100 4 2460 
x x: 2600 
2100 | 1500 | 2000 
fe 550 600 
1100 x 1000 
; x 2100 
x < x 
x x 600 
1550 | 1350 x 
x x 1180 
x ~ x 
x x 1100 
x x 1000 
x x x 
700 925 
x x x 
2100 2300 
x x 
x x x 


2100 2000 2200 
2100 2000 1450 


1650 x 750 
x 1100 | 1700 
x x x 


90002! 1800 | 2150 


54° 15’ to| 54° 45’ to} 54° 30’ to 
04° 39’ | 55° 19’ | 55° 25’ 
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I. Il. | III IV. : V VI 
Seelgal i]. |.a 
PLANTS AND FERNS. ual fee 2 2| 5 8 6 | se | 
Pes |Se¢\2ee/Ses| 3 | Se 
MS ee ey el eae ee Fe ial eat OC 
Carex ovalis, . ‘ ; ‘ 700 2200 x 1000 850 | 
Ci vulearigs Micah 1870. 4), 2500 x x x 2000) 
C. pallescens, P é : x ne be sa x 820) 
C. limosa, . 5 : : 800 ae ae ie of 
C. panicea, . : : ‘ 2550 1130 x x x 2400) 
@\ precox,. . ; F : 950 1500 x ino’ x 
C. pilulifera, . «3120 | 2150 |) 21008 |) 1660 ||) 2500 || oame 
C. flava, : ; : ; 2650 2400 x x x 2050} 
C. hornschuchiana, : . | 1450 oe Ai 1000 x 1000 
Ckplaucay 0 sae a 1950 | 1700 4 x x 1900 
@: binervisy 2) 7) ee | 2a 70nnln, 2300 x x x 2680 
Celesyicatark Gen a tis 700 4 500 58 x ; 
C. sylvatica, . . ; : 700 x x x x 
Cxampullacea,..2 se euene 800 1500 x % x 1520 
CRricida ee ae eee) ere atzodo 2050 2280 2500 2909 
Anthoxanthum odoratum, .| 3030 | 2100 x 2278 | 3000 | 2680) 
Sesleria cerulea, . 3 We ss oe <a iy 1000 | 
Nardus stricta, F . | 38120 1500 4 x 4 2680) 
Ar 11do phragmites, : ; 700 x x < 4 x | 
Agrostis vulgaris, . . . {| 3414 | 3015 | 2600 | 2278 | 3000 | 2680) 
» i. evar. pumila, ni 3k 1850 x ~< x 380), 
A. alba, Sieh i . | 1650 x x x x m 
Holcus lanatus, . F 3 1010 1130 x x < 1325) | 
Aira flexuosa, . . .{ 38414 | 2800 | 2600 | 2278 | 3000 | 26mm | 9 
») ceespitosa, ; «| 2100 x x x 3000 2681 | | 
5 * Valeealpina, ieee 2.900 


51° 20°tol 52° 10'to| 52° 26' tol 52° 44’ tol 52° a to| 52° 401% 
5227207 | ole 284 pov si Dono: 53° 35--| 543 AC! H | 54° 
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VIII. IX. X. 
oS 
Bes 
= eo | as g 3 OBSERVATIONS. 
Aas | *h ba = 
fa | Bes = 
goo | 234 iS) 
A 06 | nas a 
4 500 x 
4 1800 x 
x x x 
23 Xx x 
1700 1150 1160 
x x 1280 
x 1850 2200 
1850 x 1800 
oe x XK The Mourne mountain height is from N. E. Ireland 
flora. 
2000 x 1300 
2100 2000 2000 
x x x x 
x 1850 x x 
ig | 1400 x 1500 
+f | Tees eas RO e In Scotland this sedge is more alpine than in 
i Ireland ; its mean lower limit would be higher. 
ae | 2000 x 1400 It is the commonest alpine species in Ireland, 
A. || 1100 but at the same time it always maintains its 
“TF a x position. I met with it once by Lake Scardaun 
70, x x 1850 below Nephinbeg in Mayo, as a casual, at 850 
Wl feet. Elsewhere the sumniit of Knockalla in 
x x 800 Fanet, Co. Donegal, is its lowest limit at 1000. 
wd | x | 2200 | 2460 
\ 1550 
x x 1000 
li x x x 
we 2100 2200 2400 
my | x x 1100 


54° 15’ to) 54° 45’ to] 54° 30’ to 
® | 54° 39’ | 55°19" | 55° 25° 
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I Ir, | |) oe pie ay, vi 
43 g w 
FLOWERING | é H : : E ; E : 2a 
PLANTS AND FERNS. | PES | 8 : : ge lee:| 2 ee E 
MS ae et ea a 2 | E = i 4 | 
Aira caryophyllea, . : . | 1010 x x x x ( | 
A. precox, . : Fa Ane 1800 x x x x ! | | 
Triodia decumbens, i Q 1200 1230 x x 4 , 
Cynosurus cristatus, : 5 x x x x x 
Keeleria cristata, . F ‘ ae ai an o8 x | 
Molinia cerulea, . j . | 2250 1000 x x x | 
Poa annua, 2): hs eee benny 3000 x x x 251) 
Pettrivaalis, pr) sy ate ee G50 x x x 
iP Malpina,y : : 5 3100 be ate 56 30 3 | 
P. pratensis, . he bis é 3000 2200 x x x Xf | 
Glyceria fluitans, . ‘ 3 1550 x Sei" x x x | | 
Dactylis glomerata, 6 a 200 x x x x x | | 
Festuca ovina, : P . | 38300 3015 2600 2278 3000 26 
Brachypodium sylvaticum, . 850 x 4 x< x x 
Equisetum arvense, : . Xx KK x x x 
Eghyemalesac 5,249 4 em ue 5h “ Be x x al 
E. sylvaticum, : ; : x 1000 56 1600 x 
E. limosum, . : 3 . | 1426 x x x x 
K. palustre, . Aes é x ae 46 x x 
Cryptogramme crispa, . : oe sve 36 ae 56 
Polypodium vulgare, . ail 2800 2400 2200 x x 
Pe pheropterisyy ).1y a oa. 975 vi oe p 
P. dryopteris, : : ‘ oe ae 5 a x 
Lastrea filix-mas, . : . | 3150 2850 2600 >< x 
L. oreopteris, 5 : d x 700 1100 x 800 
L. dilatata, . < 4 : 3000 2500 2600 x x 


51° 20’ tol 52° 10’to| 52° 26’ tol 52° 44’ to] 52° 47’ tol 52° ‘ ft 
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VIII. IX. X. 
Fa} oS 
Be) ee 
2 Sie core S OBSERVATIONS. 
Ads “be ao 
q q a Ei aiee! =| 
oe aod S) 
MS 6 |nas =) 
x x x 
[es x x 
>< 1450 1800 


x 1500 x From N. E. Ireland flora. 


x x 1700 
x 2200 1600 
x x x 
isoo0 ae we Not found south of York (lat. 54) in Great Britain. 
x x 1600 
x x 1350 
x x x 
x 2200 2460 
x x x 
1050 1000 x 
a. 1000 > From N. E. Ireland flora. 
1200 500 700 
x x 700 
1400 x x 


1000 | t 750 Very scarce in each locality. Only a couple of 
plants were found in Donegal near Ardara, and 


x 1770 1100 the parsley fern is similarly scanty in the Mournes 
" , 2100 and Carlingfords. 
800 1800 oe 
1850 1770 1800 Usually var. abbreviata on the mountains. 
x x 800 


2100 | 1770 | 2150 
7 54° 15’ to] 54° 45’ to! 54° 80’ to 
4810’ | 54° 39’ | 52°19’ | 55° 257 
imm | Western |N.east?rm| Western 
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I. II. III. IV. 
Be : Os Z 
FLOWERING Se 3 Ee 4 : = 
PLANTS AND FERNS. | P22 ge : aE: ae E 
MOS 1G He |S ies ies 
Lastrea cemula, i j ; 2100 1230 ae x 
Polystichum lonchitis, Boe ae ee ww 
P. aculeatum, z ; ; 2470 x x 1000 
Cystopteris fragilis, , Pal eee eG 1850 we t 800 
Asplenium adiantum-nigrum, 1500 x x x 
A. ruta-muraria, . : : x x Pie x 
A. marinum, . ; ; ‘ 500 ra ie is 
A. viride, : : ‘ ; oh ee 1300 i 
A. trichomanes, . : . | 2850 2200 >< x 
Athyrium filix-feemina, . . | 2650 x 4 x 
Pteris aquilina, . ‘ se 1700 1720 1750 1100 
Blechnum boreale, . ’ : 3150 2500 x x 
Trichomanes radicans, . a1 L000 < a vy. 
Adiantum capillus-veneris, . 800 a ae! ae 
Scolopendrium vulgare, . : x 1400 | x x 
Hymenophyllum tunbrigense,. | 1310 2500 >< x 
H. unilaterale, : ; - | 38300 2530 2600 x 
Osmunda regalis, . : é 820 1000 x x 
Botrychium lunaria, : : x x x x 
Ophioglossum vulgatum, x 1050 x x 
QO. var. polyphyllum, . : 300 ate 
Isoetes lacustris, . : ; | 2800 1540 
Lycopodium selago, : : 3050 2600 2600 
L. alpinum, . : : t 2000-? 
L. selaginoides, i . < 
L. clavatum, . : 5 s <r x rar 1400 
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Vil. | IX. X. 


as) 
ay 
q.14 aa 3 S OBSERVATIONS. 
2 |6 en: &0 
> moi | @ 
MK 800 
1a70 Casual plants have occurred at low levels in Long- 
ford, Tyrone, and Donegal. Kerry is the most | 
950 southern station in the British Isles. 
1800 
1600 1100 Derry height from N. E. Ireland flora. 
1150 900 
x 
1600 
700 
1450 1800 
1770 1600 
1180 900 In II. and VI. isolated or exceptional patches were 
met with at about 250 feet higher, but the 
2150 altitude quoted is the ordinary upper limit or 
nearest to it. 
x 
x 
1200. 500 
x x ; 
x 2200 
x 700 
50 x 
x x 
700 
300 
x 1500 
if 1800 2400 
ig 1850 1400 
1400 800 1800 
x 900 


Mio | 54° 15’to| 54° 45’ tol 54° 30’to 
mee) a4° 39’ |:-55°.19’ | 55° 25! 
agin | Western |N.east’rm) Western 
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In the foregoing list 421 species are dealt with. That is to say 
there are that number of plants in Ireland occurring somewhere or 
other at an altitude of 500 to 700 feet or upwards above sca level.! 
Theoretically, if we take a species which reaches that height only in 
the southern counties with a milder climate, it should not ascend 
above sea level in the northern counties at all. And further, a plant 
which reaches that height in the extreme north of Ireland should 
ascend to about double the altitude in the south. These observations 
relate to the lowland not the alpine species, that is to say, to those 
with an upper limit, but no lower, in Ireland. And it has been 
remarked already that the Irish alpine species indicate that this 
‘climatic difference between the south-west and north-east of Ireland 
is somewhere about 800 feet, perhaps 1000 in extreme cases. 

Let us see from the list whether any number of species from the 
plains follow this law. Thoroughly marsh-loving or aquatic species 
should not be used as test species since they are far more ubiquitous, 
in consequence of being less dependent on atmospheric effects than 
the rest. In selecting these examples it is not, of course, necessary 
to adhere only to those at or about the 600 feet height. What we are 
seeking for is the difference ; whether this be evidenced by the dis- 
appearance of the species altogether from the mountains in the north, 
or by whatever altitude it decreases or varies from south to north. 

From the diagram of alpines [see Table], it will be seen, that 
taking Donegal as the base line, the mean alpine heights in the re- 
maining mountain districts increase in the following order:—X, 0; 
UX, 231: VILL, 377; VII, 1000. V1, 309. We Ole ine iloor 
Ich 1190. Tl. 1080: 1, 855. 

Of these, IV. (Blackstairs and Mount Leinster) hardly deserve con- 
sideration, so few are the species therefrom. At the same time it is 
my belief that, ¢f there were mountains in that district containing 
alpine plants, the latter would occur at a higher level there than else- 
where in Ireland. 


1 There is, generally speaking, on any mountain a difference of about 200 or 
300 feet in the altitude to which lowland plants ascend on the north and south 
sides, the latter being of course the highest. It was for this reason that my lower 
limit wavered between 500 and 700 feet. 

2 Thus in a lake in Donegal, Typha angustifolia, and Myriophyliwn verticillatum 
grow side by side with Callitriche autumnalis, Isoetes lacustris, Sparganum natans, 
and Potamogeton filiformis; two groups of species whose juxtaposition would be 
quite unprecedented were it not for the equalizing influences of aquatic life. 
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Dealing with the tabulated plants in order, we have as follows on 


page 518-20 :— 

Ranunculus ficaria, decreases 850 from I. 
R. repens, : ‘ : ‘9 950 
R. acris, . : ; : ae 1350 

 R. heterophyllus, : es 1250 
(Caltha palustris, . : i, 800 
(Nuphar lutea, : ys 800 
Cardamine hirsuta, . , i 1150 
C. pratensis, . : : a 790 
Viola sylvatica, : Be 1200 
Polygala vulgaris, . ; Ss 1375 
Elatine hexandra, - 700 ? 


So far Drosera rotundifolia, D. intermedia, and Parnassia palustris, 


present notable exceptions. 


On page 520-22 :— 


Lychnis diurna, : . decreases 700 from II. 
I. 


Sagina subulata, : 0 1050 
Stellaria media, : : vs 950 
S. holostea, : é i 1260? 
S. graminea, . : : af 850 
Cerastium triviale, . : 5 1527 
LITypericum pulchrum, : . 1340 
HT. androsemum, : : ue 680 
Oxalis acetosella, . : a 950 
Ulex galit, : ‘ ; a 600 


9) 


79 


oh] 


? 


yy] 


” 
II. 


99 


to 


Sagina procumbens, and Lotus corniculatus are exceptions. 


On page 522-26 :— 


Vicia sepium, . : . decreases 400 
Spirea ulmaria, : : MA 2100 
Alchemilla vulgaris, . ; % 700 
A, arvensis, .. i : 9 550 
_ Pyrus aucuparia,  . j x 650 
Geum rivale,  . : : Ms 2000 
Epilobium montanum, : i 1100 


palustre, 


from 


9 


99 
ue 

Several exceptions occur here, as Viera sylvatica, Lathyrus macror- 
rhizus. Rubus saxatilis, Rosa canina, R. spinosissima, and Epilobium 


vate 


9 


551 
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On page 526-28 :— 


Sedum anglicum, . . decreases 1800 from I. to X. 
Circea lutetiana, . ‘s 400 ee 
Chrysosplenvum Domine, 5 So Qestos sce te. 
Hydrocotyle vulgaris, : i AO OD eral gee 
Angelica sylvestris, . : ‘ TAO Ty Ure as 
Cherophyllum sylvestre,  . ef [8007 ie 
Hedera helix, . : : a 900) ee ae oe 
Lonicera periclymenum,  . _ 23) OM MGR le apie HS 
Asperula odorata, . 5 ee SOO Pe arn ee Fe 


Bunium flecuosum appears to be exceptional, but it withers early, 
and may have escaped observation. 


On page 528-30 :— 


Galium palustre,  . . decreases 550 from J. to X. 
Valeriana officinalis, . : " LQ SO eae alan our 
Scabiosa succissa, ‘ 3 SOO wen ee taecs: «ass 
Bellis perennis, ; ; S LO SOP awe tear ca 
Achillea mallefolium, : Bs O30s7 pie. pete: DEX. 
Antennaria dioica, . 4 5 T1002 es eae 
Leontodon autumnalis, : i T9010. meee te 
Crepis paludosa, ‘ ; 3 O50) oi vee Melee 


The three common thistles are exceptional in their vertical 
distribution. The easily blown seeds render them independent in 
their locality. 


On pages 532-34 :— 


Jasione montana, : . decreases 1670 from I. to X. 
rica cinerea, eg hn x OOO!) Se ant a 
Te Ceumalie, : ; 54 150 ey eet ey 
Llex aquifolium, : a GoO ae Seen 
Fraxinus excelsior, . 2 53 DOO: «RRS ste 
Myosotis repens, : : 650002 SE eae 
Pedicularis sylvatica, : i DDO): +5 aE 


Menyanthes trifoliata and Pedicularis palustris are the only non- 
conformists here and they are both marsh plants. It must be borne 
in mind that the Donegal summits are nearly 1000 feet lower than 
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those of Kerry, so that altitudes in the former of 2000 feet and 
upwards must be disregarded in this comparison. We cannot deal 
with plants as having a limit when they have actually reached the 
tops of the mountains. 


On pages 534-36 :— 


Digitalis purpurea, . . decreases 650 from I. to X. 
Veronica chamedrys, 7 2000 ys) 355. ob 
V. agrestis, : . ” 800K IE ons, 
V. serpyllifolia, . ry) 120077) Ey 
Rhinanthus crista-galli,  . 5 HOSOU A ie: 
Thymus serpyllum, i ESOO Se os 
Ajuga reptans, — . ” 800 45 9 on 
Pinguicula vulgaris, . 5 SOO Sane annie, 
Primula vulgaris, . : va A OOO ee ne ees. 
Lysimachva nemorum, 55 PAU GAM RN 
Anagallis tenella, ; PA a Ge Si 
_ Plantago lanceolata, . , 59 POO ie emits aes 


Prunella vulgaris and three plaintains appear to be slightly excep- 
tional, 


On pages 538-40 :— 


Euphorbia hyberna, . . decreases 900 from I to XI. 
Salix conerea, . : : % OS ON er ach, 
Betula alba, .  . : ig OO aa. aeaswnivunes 


Orchis maculata, A SOs eee Live eayeiiass 


Several irregularities occur amongst the spurges and willows, 
but none are very noteworthy. 


On pages 540-42 :— 


Juncus conglomeratus, . decreases 850 from I. to X. 
J. acutifiorus, — ; : i OD) SN AEN aay 
Triglochin palustre, . 5 DOO yc) i 8 ys 
Eriocaulon septangulare, . i COO a ol Gs 
Schenus nigricans, . ‘ 4 SOO res Gis cea uss 


The Monocotyledonous species here are chiefly marsh plants, and 
do not conform to the general law. 
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On pages 542-44 :— 


Eriophorum vaginatum, . decreases 13800 from I. to X. 


Carex pulicaris, : : i OS.0% 6 cosa ahaa, 
C. paniculata, . Sa ate ‘ L500 sree 8 eas 
C. ovalis, : ; : 3 BOO ee MM ese a oe 
C. limosa, ° : : ” 500 ”? 99»? ” 
C. paniced, ° . : 99 1400 ” v9) 99 ” 
C. flava, ° ‘ . . ” 850 9 099 ” 
C. hornschuchiana, . : 5 MR OLUXO ape cred Raine ss Gabae 
C. glauca, . ‘ Ol teri anee 6) 650 ”? 29099 ” 
Of binervis, ° ° ° ” 470 9 99099 a) 
A grostis alba, . : . ” 650 ” 22 )9 ”? 
Holcus lanatus, : : i | COOP ese ebay iss 
Aira cespitosa, . . ” 1000 ,, Di gO Oh 


The sedges afford better illustration than the grasses.. The 
mountain distribution of some of the latter family is very vague. 


On pages 546-48 :— 


Molinia cerulea, : . decreases 550 from I. to X. 
Poa pratensis, . ° . me) 1400 ) 99099 oy) 
Dactylis glomerata, . : ie SOO ayy spec oy 
Brachypodium sylvaticum, ‘ DOO) aa dee ean ats 
Polypodium vulgare, 5 1400 Fee 
Lastrea emula, : ‘ A [300M Go aks, 
Polystichum aculeatum, . a 1500) ai ma, pes. 
Asplenium adiantum-mgrum, _ ,, 400) i pueeeenepcien 
A. trichomanes, , : A 1000 Steed! es 
Athyrium fila-femina,  . 6 L050) oe Beessais 55 
Pteris aquilina, : : 49 800 © vr oe 
Trichomanes radicans, : Ns COO) 2 ee eee 
Adiantum capillus-venerts, ‘, 65) Ieee sense eae Garin 
Scolopendrium vulgare, . us 900: ss en Saree 


Hymenophyllum tunbrigense, _,, ZOO Os pibia eran giantess 


The grasses here redeem their character, and most of the ferns 
agree with what might be predicated of their distribution fairly well. 
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On page 548 :— 
Osmunda regalis, . . decreases 300 from II. to X. 
Ophioglossum vulgatum, . aR COO ire a. 


Botrychium lunaria reaches an unusual height on the Derry trap- 
rocks, as do several other species. 

The plants enumerated above are all those with an upward 
limit (a). Viewed with regard to their powers of existing on moun- 
tains all plants may be regarded as falling within one of five divi- 
sions. They have either :— 


(a) An upward limit. 

(6) A downward limit. 

(c) An upward and a downward limit. 
(d) No limit. 

(e) No mountain existence. 


The Irish flora consists of about 1000 species. 600 of these, 
therefore, fall under (¢), and are excluded. In (d) we have those 
species which reach all summits (or very nearly so) in Ireland, 
These are :— 


Potentilla tormentilla, Carex stellulata, 

Galium saxatile, C. pilulifera, 

Campanula rotundifolia, Anthoxanthum odoratum, 
Calluna vulgaris, Agrostis vulgaris, 
Melampyrum pratense, Aira flexuosa, 

Luphrasia oficinahs, Festuca ovina, 

Rumex acetosa, Lastrea filiz-mas, 

R. acetosella, L, dilatata, 

Empetrum nigrum, Llechnum boreale, 
Juncus squarrosus, Hymenophyllum unilaterale, 
Lugzula sylvatica, Lycopodium selago. 


L. campestris, 
Scirpus cespitosus, 


A few of these, as the two Carices, Anthoxanthum and the two 
Lastreas are somewhat doubtfully included here, as they require 
more moisture and shade than all summits can afford, and some of 
them seem to have upward limits in the northern counties. One or 
two others might perhaps be regarded as summit plants, as Viola 
sylvatica and Cerastium triviale. 

2Q2 


a 
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With these also ought perhaps to be included some species of an 
aberrant distribution. These are sea-loving plants which find 
suitable conditions of atmospheric moisture repeated on the 
mountain top; Armeria maritima, Sedum anglicum, Cochlearia 
officinalis, and Silene maritima. In some cases, as on Slievemore in 
Achill (2200), Armerta maritima is continuous from the summit: to 
the sea- washed base. 

Amongst (c), plants with limits in both directions, the majority 
of Alpines occur. The following is a complete list of the so-called 
Alpine plants in Ireland. 


Thalictrum alpinum, Arctostaphyllos uva-urst, 
Draba ineana, Vaccinium vitis-idaa, 
Arabis petrea, Polygonum viviparum, 
Silene acaulis, Oxyria reniformes, 
Dryas octopetala, Salix herbacea, 
Epilobium alsinifolium, Jumiperus nana, 
Rubus chamemorus, Carex rigida, 
Alchemilla alpina, Sesleria caerulea, 
Sedum rhodiola, Poa alpina, 

Saxifraga stellaris, Cryptogramme crispa, 
S. nals, Polystichum lonehitis, 
S. azoides, A splenium virrde, 

S. oppositifolra, Lycopodium alpinum, 
Galium boreale. L. selaginowdes, 
Saussurea alpina, Lsoetes lacustris. 


Hieracium anglicum. 


All of these have lower limits in some parts of Ireland at any 
rate. A few may be said to have no upper limit perhaps, and these 
are the only plants falling under (b), which is a needless division ; 
they are Saxifraga stellaris, Salix herbacea, and Carex rigida. The 
remaining alpine species belong to (c), for although some may have 
no downward limit in some parts of Ireland, they are none the less 
bound by altitude and latitude combined. A plant which reaches sea 
level in Donegal (e. g. Draba_incana) and does not descend to within 
2000 feet of the sea in Kerry, has of course a lower limit within the 
Trish mountains. 

Of the Alpine plants in Ireland the following alone never pass 
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below the limits of cultivation which may be taken at about 750 feet 
above sea-level.’ 


Thalictrum alpinum, Saussurea alpina, 
Arabis petrea, Polygonum viviparum, 
E/pilobium alsinifolium, Carex rigida, 

Rubus chamemorus, Polystichum lonchites, 
Alchemilla alpina, Lycopodium alpinum. 


Saxifraga nivalis, 


The following descend to about the verge of cultivation in a few 


places, but not to sea-level :— 


Silene acaulis, . : 550, Dunaff Head, Donegal. 
Saxifraga stellaris, . 500, Donegal. 


Vaccomum vitis-rdea, 900, Poisoned Glen, Donegal. 
Oxyria reniformis, . 900, Poisoned Glen, Donegal. 
Salix herbacea, . : 800, Innishowen, Donegal. 


Cryptogramme crispa, 750, Ardara, Donegal. 
Asplenium viride, . 700, Lough Esk, Donegal; Ben 
Bulben, Leitrim. 


The following reach sea-level, or very near it, in Donegal, and 


some of them elsewhere :— 


Draba incana; sea-level, or very near it, Sligo, Derry, Donegal. 
Dryas octopetala; sea-level, Galway ; 800, Derry. 
Sedum rhodiola; sea-level, several counties. 
Saxifraga aizoides ; sea-level, Antrim ; 650, Donegal. 
S. oppositifolia ; sea-level, Donegal. 

Galium boreale ; sea-level, several counties. 
Tieracium anglicum ; sea-level, several counties. 
Arctostaphyllos uva-urst; sea-level, several counties. 
Juniperus nana; sea level, several counties. 

Sesleria cerulea ; sea-level, Clare, Galway, Donegal. 
Lycopodium selaginoides ; sea-level, several counties. 
Isoetes lacustris; sea-level; several counties. 


The distribution of the Alpine species is exhibited diagrammati- 
cally in the Table. The group being limited lends itself readily to 
such a means of illustration. 


1 There area few scattered instances of higher cultivation than 750 feet, chiefly 
in the north-east of Ireland, but they are quite exceptional. 


ere tree 
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It must be mentioned here that the numbers given as heights 
represent an enormous number of observations. Every species was 
made a special study on each mountain; and for fuller information 
the reader must refer to the various papers indicated on page 570. 

I will now draw attention briefly to some points of comparison 
between Irish and British vertical distribution. The most interesting 
species found on the Irish mountains are those which do noé¢ occur 
elsewhere in the British Isles. These are :— 


Arenaria ciliata, 1950 to 1200 feet on Ben Bulben, Sligo. 


Saxifraga geum (including S. hirsuta) 2650 feet (Kerry and Cork) 
to sea-level. 


S. umbrosa, 3370 feet to sea-level (Kerry and Cork); 2600 to 
500 feet (Waterford) ; 2680 feet to sea-level (Galway) ; 
2000 feet (to 800 feet Poisoned Glen), (Donegal). 


Arbutus unedo, 520 feet to sea-level (Kerry). 
Dabeocia polifolia, 1900 feet (Mayo and Galway), to sea-level. 
Pinguicula grandiflora, 2250 feet to sea-level (Kerry and Cork). 


Sea-level signifies one or two hundred feet to actual sea-level. 


It will be seen that we have no truly Alpine species which is not 
found in Great Britain. On the contrary, our total number is a very 
small proportion (not a third) of those found east of the Irish Sea. 
Of this group the only interesting ones are a few which descend to 
a lower level in Ireland than they do even in Scotland. It is some- 
what surprising that this should occur even in a single case when we 
reflect upon the fact that Scotland (including the islands) extends six 
degrees north of Ireland, and therefore, as a natural result, what are 
mountain species with us become lowland ones long before we reach 
the north of Scotland. Thus in Skye, Alchemilla alpina is about the 
commonest plant in some places right down to the sea; and close to 
the base of Ben Lawers we meet with Polygonum viviparum, Rubus 
chamemorus, and other Alpines, which either do not occur at all in 
Ireland (e.g. Vaccinium uliginosum), or else only at considerable eleva- 
tion. The poverty of Ireland in this respect is the more remarkable 
since the climate is well suited for many of these absentees, and their - 
absence can only be accounted for by the simple geographical fact 
that they never reached us. 
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Nevertheless, as I have already observed, it is interesting to find 
some Scotch Alpine species less Alpine in Ireland; and it is to be 
remarked that the difference in latitude enhances this discrepancy. 
According to Watson’s Cybele Britannica— 


Saxifraga nivalis has 2100 feet for lower limit in Scotland. In 
Ireland it descends to 1950 feet in Sligo. 


Salix herbacea has 1860 feet for its lower limit in Scotland 
(Dr. Dickie, however, reports it at 1600 feet in Orkneys). 
In Donegal it descends to 800 feet in one place in Innish- 
owen, and abundantly to 1000 feet in Fanet and elswhere. 


Silene acaulis and Dryas octopetala descend, the former to less 
than 600 feet above the sea in Donegal, and the latter to 
sea-level in Clare and Galway. These do not reach sea-level 
in Great Britain till we come to the Orkneys and Shetlands. 


Saussurea alpina and Carex rigida both descend to 1000 feet 
in Donegal. We shall have to travel probably far north in 
Scotland before we meet them so far down the mountains. 
I have not been able to find out accurately in what part of 
Scotland this may occur, but not, I think, south of lat. 57°. 


Thalictrum alpinum, <Arabis petrea, Draba incana, Saussurea 
alpina, Arctostaphyllos wa-ursi, Oxyria remfornis, Poly- 
gonum viviparum, Poa alpina, Polystichum lonchitis, Carex 
rigida, and Lsoetes lacustris find their most southern habitats 
in the British Islands in Ireland. With the exception of 
Arabis petrea and Arctostaphyllos uva-urst, these occur in 
Kerry. Of the latter two, the first occurs in Tipperary, the 
latter in Clare. 


This is of interest, since the Brecknock Beacon (2910 feet) in 
Wales is higher than any mountain in its latitude, or south of it, in 
Ireland. Brecknock Beacon is a little north of Hungry Hill (2248 ft.) 
in Cork, which is the most southern point containing any Alpines in 
Ireland. Of these Carex rigida and, I think, Zsoetes lacustris are not 
found south of the Irish stations in Europe. 

The late Mr. Watson, in his standard work, the Cybele Britannica, 
adopted two primary divisions, into which the plants of Great Britain, 
under the joint influence of latitude and elevation, arranged them- 
selves. Hach of these divisions he further subdivides into three 
zones. ‘The primary divisions he names Arctic and agrarian, and the 
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secondary ones super-, mid-, and infer-Arctic and agrarian zones re- 
spectively. Each of these zones is characterized by the presence and 
absence of certain species; or, in other words, one set of plants find 
their upper limits in each zone and ascend no higher from below, 
while another set find their lower limits in the same zone, and descend 
no lower. Briefly, he characterizes the zones thus :— 


6. Super-Arctic zone, . . Salix herbacea, without Calluna. 

5. Mid-Arctic zone, . . . Calluna vulgaris, without Erica. 

4. Infer-Arctic zone, . . . rica tetralis, without Pteris. 

3. Super-agrarian zone, . . Pteris aquilina, without Rhamnus. 

2. Mid-agrarian zone, . . Rhamnus  catharticus, without 
| Clematis. 

1. Infer-agrarian zone, . . Clematis, Rubia, Cyperus longus. 


This formula will be found at page 492 of his fourth volume ; but 
a little farther on he gives a fuller series of illustrations of each zone. 
There the reader will find that the lower limit of the super-Arctic 
zone is evidenced by the cessation of six species which are all high 
Alpines that do not occur at all in Ireland. And also, in accordance 
with the test plants adduced above, it would appear that this zone 
does not exist in Ireland. No mountains are high enough to escape 
from Calluna in Ireland, excepting, perhaps, a small space (300 feet) 
of the highest point of MacGillycuddy’s Reeks. Its absence there is, 
however, probably due to insufficient soil to nurture the roots, and 
stunted barren plants were found within a hundred feet of the summit. 
At that latitude, were circumstances favourable, Calluna would prob- 
ably range at least 3500 feet. 

Similarly, the lowest zone (infer-agrarian) is characterized by its 
holding within its bounds a certain group of plants which can ascend » 
no higher. Of these, eight typical ones are quoted: three of these 
only occur in Ireland. In fact, this whole group contains about two 
hundred species (exclusive of Rubi) and hardly a tenth of these are 
native in Ireland. This zone is mainly represented in the south and 
south-east of England, as the uppermost one is in the north of Scot- 
land, and on the summits of its highest mountains. The plants of 
Ireland ought to fall, therefore, within Watson’s four intermediate 
zones. The species dealt with in my table may be distributed amongst 
the mid-Arctic, infer-Arctic, and super-agrarian zones; while the re- 
mainder of the Irish plants not there treated of should belong to the 
mid-agrarian. It will be found, however, that there are several 
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species which range in Great Britain throughout the three agrarian 
zones, and yet do not occur in my list of Irish mountain plants. Those 
which fulfil these conditions will be found to be chiefly species which 
under no circumstances ascend mountains. In many cases they are 
maritime. Such plants should all, however, occur in the north and 
north-east of Ireland, which corresponds in the lowland parts to 
Watson’s super-agrarian zone, while the lowland parts of southern 
_and south-western Ireland will fall under the mid-agrarian. The 
difference in these two zones is about three degrees of latitude, or 
a thousand feet of elevation. 


Certain exceptional southern and western species which oceur in 
the extreme south-western and western parts of Ireland tend to prove 
that the climate there verges upon that of Watson’s infer-agrarian 
zone in Great Britain ; but the species are few and hardly sufficiently 
prevalent to stamp their character upon the whole flora of the limited 
areas in which they occur. 

Let us see now how far the above deductions are borne out by the 
facts of the case. I have already stated that out of about two hundred 
species characteristic of Watson’s lowest zone (infra-agrarian) in 
Britain, and not extending above it, hardly a tenth occur in Ireland as 
native plants. Those which do are :— 


Matthiola sinuata: south-east. 

Helianthemum guttatum (var. Brewers): south-west. 

Viola curtisci: coasts of all Ireland; maritime; distribution mis- 
understood in Watson’s time. (?) 

Elatine hydropiper: north-east; hardly representative of the 
group. It occurs on the Continent in Norway and Sweden, 
and like other aquatics is considerably independent of 
climate. 

Geramum rotundifolium : south-west. 

Trifolium subterraneum : south-east. 

T. glomeratum : south-east. 

Myriophyllum verticillatum : throughout Ireland, but aquatic, and 

therefore not so dependent on climate. 

Rubia peregrina: southern half of Ireland. 

Diotis maritima : south of Ireland. 

Erica ciliaris: west. 

Creendia filiformis : south-west. 

Sibthorpia europea: south-west. 
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Orobanche hederé: widely spread, but not occurring in the north- 
eastern counties. A couple of Donegal stations are the only 
exceptions to its distribution in the southern half of Ireland. 
The western climate of Ireland is very equable from south 
to north, owing to the influence of the Gulf Stream branches. 
Thus the Killarney fern, Bartsva viscosa, Carum verticillatum, 
all reappear in Donegal. 

Huphorbia Peplis: south. 

Asparagus officinalis : south-east. 

Juncus acutus : south and south-east. 

Rhyncospora fusca: south and west. 

Carex divisa: east (on the median line). 

C. punctata : south-west. 

Glyceria borrert : east (on the median line). 


We will next consider those Irish species which occur in Great 
Britain in Watson’s infer-agrarian and mid-agrarian zones only. We 
may expect to find a larger number of these ; and, theoretically, we 
should find here the bulk of the Irish flora, which does not anywhere 
ascend the mountains as high as from six or seven hundred to a thousand 
feet. We should find all those lowland southern species which do not 
reach the North of Ireland, and also some species which may be called 
maritime in their distribution, since they find perennial mildness of 
climate close by the sea, or else require the actual influence of a saline 
atmosphere. The Irish species occurring in these two zones only 
-ATe :— 


Thalictrum flavum: chiefly southern; very rare in the north of 
Ireland generally, and not occurring in Donegal. 

Ranunculus parviflorus : south (and east ? on the median line). 

Papaver hybridum: south, east, and north-east. A weed of 
cultivation. (?) 

Glaucium luteum: chiefly south; rare in the north, and not 
occurring in Donegal, though maritime. 

Crambe maritima: maritime, and found, but very rarely, in the 
north : extinct except in the west. 

Nasturtium sylvestre: south and south-midland. 

NV. amphlibium: chiefly southern, but occurs in the larger water 
systems throughout, though not im the extreme north. 
Barely reaches Donegal. 

Raphanus maritimus: maritime, and occurs, but rarely, round 
the coast. 
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Viola lurta: east and west (on the median line). 

Sagina apetala: throughout Ireland ; exceptional; not common 
in the north. 

Stellaria glauca: chiefly midland ; not found in the north. 

Linum angustifolium: south-west, south, and south-east to the 
median line. 

Malva moschata: native only in south and south-midland of 
Treland. 

Lavatera arborea: maritime and doubtfully native, excepting, 
perhaps, Dublin and Galway, on the median line (Howth and 
Arran). 

Erodium maritimum: southern and south-eastern chiefly, but 
reaches north-east, being maritime. 

Geranium columbinum: southern and south-eastern to the median 
line; extending sparingly also to the north-east ? 

FEuonymus europeus: chiefly southern, but extends, with lime- 
stone, to the north at Loughs Neagh and Erne. Just reaches 
Donegal. 

ERhamnus catharticus and Rk. frangula: following somewhat 
similar laws as the last, but much rarer, especially R. fran- 
guia. Neither occur in the extreme northern county, 
Donegal. | 

Ulex nanus: typical U. nanus (‘ U. eu-nanus”’) is not found in 
Ireland. The form which does occur is U. galli, and it is 
not prevalent in the north, and not found in Donegal. In 
Britain this form is much more widely spread than the type. 

Trifolium scabrum : south, south-east, and east. 

L. fragiferum : south-west, south, south-east, and east. 

Rosa systyla: south-west. 

ft. arvensis : quite rare north of the median line ; common in the 
south. 

Epilobium hirsutum: commonest in middle and south; rare in 
west and extreme north. Rather exceptional, but quite 
aquatic. 

Cornus sanguinea: west and north-west. Follows the limestone, 
like Rhamnus and Huonymus. Very rare, however. 

Apium graveolens: brackish marshes; much commoner south- 
wards, but hard to decide where native. 

Cicuta virosa: commonest northwards. An aquatic and excep- 
tional, but very rare, and not reaching Donegal. 

Sium latifolium : as under last. 
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S. angustifolium: aquatic, and widely but thinly distributed ; 
rare in the north. | 

Helosciadium nodiflorum: aquatic and common, but local in | 
Donegal. 

Pimpinella magna: south-west and west. 

Ginanthe lachenalit: brackish aquatic ; scarce in the north. | 

@. phellandrium: common in the south and parts of midland | 
northern counties. An aquatic which does not reach | 
Donegal. | 

Crithmum maritimum: round the coast, but commoner in the | 
south than the north ; exceptional. 

Torilis nodosa: south, south-east and east; very rare, and prob- © 
ably introduced in the north. 

Asperula cynanchica: south-west and west. . 

Dipsacus sylvestris: southern half of Ireland; often doubtfully 
native. 

Helminthia echiotdes : south and east. 

Thrincia hirta: chiefly in the south ; very rare in the north. 

Carduus tenuiflorus : chiefly in the south and east ; barely reaches 
Donegal. | 

C. pratensis: commonest northwards and westwards. <A bog 
species, with an unexpected range in Ireland, and ascending | 
mountains in the north and west to a considerable height 
above the agrarian zone. 

Bidens tripartita: aquatic, and found sparingly all over Ireland. | 

Artemisia maritima : east (on the median line only). 

Hrigeron acris: southern half of Ireland. 

Senecio viscosus and S. erucefolius: east (on the median line | 
only). 

Inula crithmoides : south and south-east along the coast to the | 
middle of Ireland. | | | 

Pulicaria dysenterica: a marsh species common in the east and | 
south; rare in the north-west and north. 

Anthemis nobilis: south to north; distribution difficult to ascer- | 
tain. Long in use and easily established by peasants’ 
dwellings and roadsides. | 

A. cotula: southern half of Ireland chiefly; very rare as native | 
in the north. 

Campanula trachelium: south. 

Ligustrum vulgare: south and east, on sea-cliffs. 

LHrythrea pulchella: south and east. 
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Chlora perfoliata: chiefly in the south of Ireland, and not found 

in the north. 

Convolvulus soldanella: maritime; very rare on the northern 

coasts. 

Veronica polita: throughout Ireland; a weed of cultivation, and 

rare in the extreme north. 

_ Bartsia viscosa: south-western, with an outlying north-western 
station in Donegal. 

Linarva elatine : south and west. 

L. minor: south and east; appears to be spreading northwards. 

LI. repens: south, east, and north; very sparingly. 

Lathrea squamaria: chiefly in the middle counties, but found 
from south to north. 

Verbena officinalis: southern half of Ireland, but only common in 
south and south-west; one outlying station in the north. 

Salvia verbenaca: south and north-east to the median line. 

Mentha pulegium: chiefly in the south-west and north-east. 

Calamintha officinalis : south-west and west, extending sparingly 
to north-west. 

Teucrium scordium: south-west. 

Ballota nigra: chiefly in the east, but found north and south; 
often doubtfully indigenous. 

Lamium geleobdolon : south-east and east. 

Myosotis palustris and Symphytum officinale: both found in 
watery places, and becoming scarce northwards. Symphytum 
officinale is often introduced. 

Cynoglossum officinale: maritime ; south to north-east. 

Statice bahusiensis and S. occidentalis: maritime; both very scarce 
in the north. 

Chenopodium murale and C. rubrum: south, south-east, and east. 
The latter is found in the north-east. 

Atriplex portulacoides and A. littoralis: maritime ; confined, or 
nearly so, to the south-east and east. 

Polygonum minus: throughout, but commoner southwards ? 

Rumex maritimus : south-east and east. 

Euphorbia paralias: southern half of Ireland; very rare in the 
north-east. 

ff. portlandiea: maritime, like the last; commonest on east and 

_ south-east coasts, but occurs in extreme north. 
Lf. exigua: very scarce, and perhaps introduced northwards. 
Spiranthes autumnalis: southern half of Ireland. 
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Cephalanthera ensifolia: south, west, and north of Ireland. 

Orchis pyramidalis: chiefly midland, but found in extreme north 
and south on seaside sandhills. 

O. morio: south-east, east, and middle. 

Ophrys apifera: southern half of Ireland. 

Tris festidissima: east (on the median line); possibly not native. 

Allium vineale: south to east, with a couple of outlying stations 
on the north-east, and one in Donegal. 

Colchicum autumnale: south-east and middle. 

Hydrocharis morsus-rane: widdle and north-east ; aquatic. 

Sagittaria sagittifolia: middle and north-east ; aquatic. 

Butomus umbellatus : southern half and north-east ; aquatic. 

Potamogeton pectinatus and P. gramineus: commonest in the 
south, but found in extreme north ; aquatic. 

Zostera nana: east and perhaps north; marine. 

Arum maculatum: rare northwards, but follows limestone. 

Lemna trisulca: not found in Donegal, and chiefly in east; 
aquatic. 

LL. polyrrhiza: middle of Ireland ; aquatic. 

L. gibba: middle and north-east ; aquatic. 

Typha angustifolia: east and north; aquatic. 

Juncus obtusifiorus: scattered thinly near coast, but not in ex- 
treme north. 

Scirpus savit: aquatic; chiefly, like the last, near the coast ; 
round Ireland. 

Carex divulsa: south to east. 

C. axillaris : east (on the middle line). 

C. stricta: throughout; aquatic. 

C. strigosa: middle, east, and north of Ireland; exceptional. 

Avena flavescens: middle and south; very rare northwards. 

Glyceria distans: south, east, north-east, and north ; marine. 

G. procumbens: south and east. 

G. loliacea: round Ireland; a coast species. 

Festuca uniglumis: east and north-east; a coast species. 

Bromus erectus: southern half of Ireland, with a single 
northern station ; sometimes doubtfully indigenous. 

Hordeum sylvaticun: east. 

H. pratense and H. murinum: south and east, with a single 
northern station. 

Lepturus incurvatus: maritime; round Ireland, but commonest 
on east and south-east coast. 
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Polystichum angulare: throughout ; exceptional. 

Lastrea thelypteris: marshy; chiefly southern, but with a 
few stations in the north. 

Asplenium lanceolatum : south. 

Adiantum capillus-veneris: west and north, on the coast ; 
exceptional. 

Equisetum telmateia: throughout, but less common in the west 
and north. 


It will be seen that the above list is fully in accordance with the 
views already stated. It is necessary to mention here, however, that 
an additional view of the distribution of plants in Great Britain has 
been adopted by Mr. Watson. In this view he takes into account 
only the geographical areas which certain sets of species occupy 
within the kingdom, and omits the consideration of their vertical 
range on the mountains. But it is of course impossible to make two 
satisfactory codes of distribution, especially as the one already de- 
scribed is partly dependent on latitude and therefore coincides largely 
with his more purely geographical division. This latter gives also 
six types, and is, in nomenclature at anyrate, somewhat more con- 
venient. We have (1) British, or spread throughout; (2) English, 
ehiefly in south or south-middle Britain ; (3) Scottish, north or north- 


_ middle Britain; (4) Highland, chiefly about the mountains ; (5) Ger- 


_ manic, chiefly in Kast England; (6) Atlantic, chiefly in West 
_ England. 


These types do not suit the distribution of Irish plants. In the 


first place Germanic is almost totally unrepresented. Atlantic is in 
Ireland a misnomer, as most of them occur round the coast, \and the 
group reaches a maximum in Ireland on the south-east side, not on 
the west. Again British is unsatisfactory because it includes species 
so differing in range as Potentilla tormentilla, which grows everywhere 
even to the top of the highest mountains, as well in Scotland as in 
Ireland, and Fumaria capreolata, which never leaves the lowlands. 
_ And the continental distribution of such species renders this dis- 
| crepancy still more glaring. Keeping in view as much as possible 
_ the methods adopted by Mr. Watson, the Irish flora might be sub- 
| divided as follows :— 


I. Ubiquitous. In all parts of Ireland, and reaching tops of 
highest mountains or nearly so. 


568 


Proceedings of the Royal Irish Academy. 


II. Southern lowland. Rarely reaching the north of Ireland, 


and includes Watson’s English and Germanic occurring in 
Ireland. This group will include a portion of Watson’s 
Atlantic group. Some of these may be classed as ‘‘ local- 
eastern’’ and a few others as ‘‘local-western’’; amongst 
the latter would be included the group sometimes termed 
‘‘ Hibernian,” containing such plants as Arbutus unedo, 
Pinguicula grandiflora, Saxifraga geum, Neottia romanzoviana, 
and a few others. 


III. General lowland. This group will take in the bulk of Irish 


plants. A portion of those tabulated as ascending the 
mountains to a moderate height will fall under this group. 
Also all the universally distributed species whether so-called 
‘¢ Atlantic,”’ or ‘‘ English,’’ which never ascend mountains, 
but occur throughout Ireland. The commoner Irish species, 
not mentioned heretofore, fall almost entirely under this 
division. 


IV. Northern lowland. This group will receive Watson’s northern 


or Scottish species. Several of these occur in the mountainous 
parts of southern Ireland, but are very local there, and far 
commoner northwards. A certain number of general species 
which rise higher on the mountains than any in the last group, 
especially in the North of Ireland, will also be included in 
this group. Many of these are moorland or mountain 
species with an upper but no lower limit. On the mountains 
these usually overlap the Alpines, but do not pass them, or 
reach the summits. This may be taken as their upward 
limit. This group may be sub-divided into ‘northern ”’ 
and ‘‘ montane.” 


V. Alpine. One or two of these in Ireland would better fall under 


the last group perhaps, since they reach sea-level in several 
parts of the coast. But even these usually are characteristic 
of the situation which the other Alpines inhabit, and it is 
better not to separate them. 


With regard to this last group, I venture to allude to an obser- 
vation I made in the Arctic regions (see Report on the Botany of the 
Polar Expedition of 1875, Journal of Botany, 1880). I there called 
attention to the fact that in high latitudes many species seem to be 
independent of reproduction by seed. Some showed no signs of 
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flowering. Others flowered, but so late in the season that they had 
no chance of ripening their seed ; although the year was by no means 
unusually harsh so far as we could judge. Whether these species are 
being gradually exterminated (such as Cardamine pratensis, Hpilobvum 
latifolium, &c., in Discovery Bay) from a gradually increasing severity 
of climate, it may be impossible to say, but it seems not unlikely. I 
‘have no doubt it is possible that I stated the case in too wholesale a 
‘manner in my Paper. But there is undoubtedly a basis for argument. 
|The reason I introduced this remark here is that in Ireland we are, as 
it were, at the other end of the tether, and our Alpine flora which 
must in all probability have been much more considerable at some 
‘period since the close of the glacial epoch than it is now, is a slowly 
expiring quantity. Some species are no doubt modified to suit their 
present condition and will hold their own. But I could not fail to be 
reminded of my former deduction when I gathered Arabis petrea on 
Galtymore i in an absolutely barren condition in its most southern 
station in the kingdom. And especially as it has taken five years 
o careful nursing to make specimens of this Alpine brought home 
from there produce flowers. Again, I found Dryas octopetala in its 
joni situation in Donegal restricted to a single patch, and unfailingly 
barren year after year. One or two other species from different parts 
‘of Ireland could be quoted to the same effect, and it would be an 
important deduction could we determine that the first step towards 
extermination by natural causes was the non-production of seed 
whether from diminution of requisite sun-heat, or the destruction of 
fertilizing insects by slow change of climate. In the Arctic regions 
‘the battle would be longer since there is less competition. In our 
climates any weakness will soon compel the struggler to cease from 
the combat. 

With this digression I bring this Paper to a close. I have ven- 
tured farther than I intended in pointing out a proposed classification 
Hor Irish plants according to their distribution. I think it will be 
found helpful to a student of Irish botany, although some unruly 
species will be found difficult to fit to any of my suggested groups. 
Had I space, I believe I could, however, by a detailed enumeration 
point out that almost the whole of our plants give little difficulty. 
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A CATALOGUE OF BINARY STARS FOR WHICH ORBITS 
HAVE BEEN COMPUTED. WITH NOTES. By J. E. 
GORE, M.R.I.A., F.R.A.S., Honorary Member of the Liver- 
pool Astronomical Society. 


[Read June 9, 1890. ] 


Tue following list (Tables MA to HH) of the elements of binary star 
orbits has been compiled from various sources, and includes all the 
orbits I have been able to find. <A few orbits may possibly have been 
missed, but the number of such omissions must, I think, be small. 

The stars are arranged in order of Right Ascension, and the ele- 
ments computed for each, in order of length of period, commencing 
with the shortest found. 

Column 1 contains a number referring to the notes (wide pp. 575- 
599). : 

Column 2, the star’s. designation, } denoting the eminent Russian 
astronomer, F. G. W. Struve, and OS his equally eminent son, Otto 
Struve. 

Columns 3 and 4 give the Right Ascension and Declination of the 
- binary stars reduced to the epoch 1890°0. I have computed these 
positions from the Greenwich ten-year Catalogue for 1880 for all the 
binaries contained in that Catalogue. The positions of the fainter 
stars, and of the southern binaries, are only approximate, but will be 
found sufficiently close to identify the object. 

Column 5 contains the period in years, the + sign denoting that 
the apparent orbital motion is direct, or in the direction of zncreasing 
position angles, and the - sign that the position angle is decreasing. 

Column 6 gives the computed epoch of periastron passage. 

Column 7, the eccentricity (¢) of the real ellipse described by the 
companion round the primary star, supposed to be at rest. 

Column 8, the inclination, ¢ or y, of the real orbit to the plane of 
projection, which is a plane at right angles to the line of sight, or a 
tangent plane to the star sphere at the place of the star. 

Column 9 gives the position angle, OQ, of the line of nodes, reckon- 
ing from the zero of position angles. 
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Column 10 gives the value of A, the angle which the line from the 
principal star to the periastron makes with the line of nodes, measured 
on the real orbit. 

Column 11 contains the value of a, the semi-axis major of the real 
ellipse, measured in seconds of arc. 

Column 12 gives the name of the computer of the elements given. 

Column 138, the estimated magnitudes of the component stars. 
These are chiefly taken from Struve’s estimations. 

Column 14, the colours of the components. 

Column 15 gives the spectrum of the star’s hight, observed as a 
single star. The numbers given refer to Secchi’s types of stellar 
spectra. It will be seen that the observed spectra are of types I. and 
Il. only. No undoubted binary star has yet been found with a 
spectrum of types III. or IV., types so characteristic of the red and 
variable stars. : 

Column 16 contains the ‘‘ hypothetical parallax,’’ which I have 
computed for each orbit from the formula p=aP4. This formula rests 
on the assumption that the combined mass of the components of the 
binary star is equal to the mass of the sun. 

Column 17 gives the most recent parallax found by actual observa- 
tion for those binaries which have been measured for parallax. 

Columns 18 and 19 contain the values of the constants A and B, 
computed from Mr. A. A. Rambaut’s formule (Monthly Notices, 
R. A. 8. March, 1890). With the aid of these quantities, the value 
of + V at any time may be calculated, 7 being the star’s parallax 
in seconds of arc, and V the relative orbital velocity in the line of 
sight in miles per second. If V can be determined with the spectro- 
scope, then the value of 7 can be immediately deduced. The maxi- 
mum value which V can attain is equal to + A + B, and occurs when 
the star is passing through the line of nodes, the position angle of 
which is given in Column 9. Mr. Rambaut’s formule are as fol- 
lows :— 3 


la? sin y 
ON re [ecos A+ cos (@- A) ] 
or a V=A+Bcos(6-d), 
where Te lae sin y cos A 
PY 1-8 
and Be la sin y 


TPHi — ¢? 
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where 7 = mean motion of the earth in miles per second, and 0 the true 
anomaly at any time. 

In Column 20 I have given the relative brilliancy of each binary 
star (on the assumption that all the stars in question are spheres of 
equal density) computed in accordance with Mr. Monck’s formula 
(‘‘ Observatory,” Feb. 1887), viz. :— 


ky i L, (5 1 \¢ [%\? 
g(x) lx) 
where & represents the brilliancy per unit of surface (on the above- 
mentioned assumption), J, the intensity of the light, as measured by 
the photometer, P, the period of the star’s revolution, and a, the 
angular radius (semi-axis major) of the orbit. 
Adopting Mr. Monck’s standard star (k=1), viz. € Urse majoris, 


with Dunér’s orbit, and the Oxford determination of its magnitude, 
this formula for any other binary star becomes 


0°4(38-75-m)( P \4 [2-549\? 
a wn) er} 


where mis the magnitude of the star according to the Oxford measures 
(Uranometria Nova. Oxoniensis), P being expressed in years and @ in 
seconds of arc. 

This formula is strictly correct only if the mass of the smaller 
star of the pair may be neglected ; but in the extreme case of equality 
in the masses of the components the effect will only be to reduce k 

k sae 
7x ~ 12599 

For the fainter binaries (which have not yet been measured with 
the photometer) I have adopted the magnitudes of Argelander’s 
Durchmusterung, or those given by Struve, and for the southern 
binaries, the estimates of the Uranometria Argentina. In the case of 
¢ Sagittarii I have taken the magnitude as given in the Harvard 
Photometry. 

Column 21 contains a reference to the publications in which the 
given elements of the orbit orginally appeared. 

The position angle and distance of a binary pair at any time ¢ 
may be computed from the elements of the orbit by means of the 


to 
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following formule :— 


(1) “%@-esinu=p(t-T). 


(2) tonto = [1*¢ tant. 
1 


(3) tan (0, -Q) = cos? tan (v +X). 


cos (v + A) 


(4) p=a(1—-ecosz) cosa 


where «¢ is the eccentricity expressed in degrees = 57°°296 xe; wis the 
1e) 

mean annual motion = — ; u the eccentric anomaly, and v the 

true anomaly for the epoch ¢; 0, the required position angle, and p 

the distance. 

The Notes give details respecting the probable value of the different 
orbits, the masses of the binary stars, when the parallax is known, &c. 
Some recent measures of each object are also given, which may 
be of use to computers who may wish to recalculate the orbit of 
any particular binary. 7 . 

My best thanks are due to Messrs. Monck and Rambaut for 
valuable assistance and advice. 
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Ts 2. 5. 6, 7. 9. 11. 12. 13. 14, 15. 16. 17. 19. 20. 21. 
Relative 
é P. Mag. Colours of Hypothetical) Observed parallax brightness 
Zz Star. it é 2. a. Computer. of Components. Spectrum. parallax Tr. B. hy Remarks. 
= Years. Components. p=aPA, ie 2 
= ° 7 W me st W W 
1 | = 3062, . + 102-943 | 1835°508 | 0-4472 39 9 1-270 | Doberck, 1879. = A, N., 2277. - 
1 4+104-415 | 1834-88 | 0-4612 38 35 1:27 Doberck, 1877. | 6-9, 8 Pale yellow. II. Pec.! 0:057 = 0:002 0-135 Ast. Nach., 2156. 
+ 105-64 1836°60 | 04151 47 37 1-446 | Von Fuss, 1867. 0-065 = 
oe +112°644 | 1835-196 | 0-50090 32 10 1-310 | Schur, 1867. 0-056 — 0-008 0-124 0-68 A. N., 1636. 
Fr + 146-83 1834-01 | 0°57536 ‘9 | 77 21-2 0:9982 | Miidler, 1847. 0-086 — 
ox4, 0 — 185-2 1967-93 | 0-506 16 36 0-58 Glasenapp, 1889. | 7-4, 8-1 I. 0-02 + 0-009 0-078 1-48 = 
3 | m Cassiopeia, . 7 + 176°37 1924-78 | 0-6268 50 48 10°68 Dunér, 1876. 4, 76 Yellow and II. 0°34 +0°154, Struve. 0°33 — 
| purple. . 
3 + 181 1896-0 0-77083 25 33 10°335 | Powell, 1861. a 0-323 | + 0°3748, M.N., R.A.S., vol. xxi., 
p. 66. 
a + 195-235 | 1901-25 | 0-6244 33 20 8-639 | Griiber, 1877. 0:256 | Schweizer and | — 0-469 0-782 A. N., 2111. 
Socoloff. 
4+ 222-435 | 1909-24 | 0-5763 39 57 9°83 Doberck, 1876. a 0-255 — 0°338 0-806 0°51 A. N., 2091. 
0=20=66 Piscium, — 136-2 1901°7 0-416 103 42 0-48 Glasenapp, 1889. | 5:9, 7-0 |Yellowish white, I. 0-018 — 0-008 0-020 9°77 = 
bluish-white. 
5 | 36 Andromeda, | + 349-1 1798-80 | 0-6537 57 54 1-54 Doberck, 1875. | 6°2, 6:9 Golden. II. Pee. 0-081 — 0:035 0-070 6-23 A. N., 2052. 
6 | p Eridani, . — 117-51 1817-51 | 0-378 81 42 3°82 Doberck, 1877. | 6, 6 0-16 + 0°145 0-456 A. N., 2148. 
= 178) 1819-83 | 0-323 290 40 4-95 Jacob, 1850. 4 0-171 : M. N., x., 171. 
x = 224-37 | 1814-43 | 0-4127 48 0 4°75 Downing, 1883. 5 0-128 - M. N., xliti., 264. 
Be — 302-37 1823-55 | 0-674 135 0 6:96 Gore, 1887. . a 0-154 = 0-121 0-359 0-21 M. N., xlviii., No. 1. 
= 228, 7 + 88-73 1906-03 | 0-5311 84 49 0-98 Gore, 1889. | 6°7, 7°6 White. Il. 0-049 + 0°075 0228 1-17 M. N.,1., No. 2. 
40 Eridani (B C), . —139:0 | 1863-88 | 0-1362 146 20 5:99 Gore, 1886. | 9, 11 «Sky-blue.”’ 0-223 | 0-166, Gill. + 0°105 0-781 00015 | M.N., xlvi., No. 5. 
Bes 0-323, Hall. 
14 (é) Orionis, . — 190-48 1959:05 | 0-2465 99 35 1-22 Gore, 1887. | 6, 68 Yellowish- | I. (Pickering), } 0-037 ae + 0-012 0-086 4-09 M. N., xlvii., No. 2. 
es ae white. I.a! Vogel. 
O22 149, — 8579 1915-05 | 0-460 141 12 0°55 Glasenapp, 1889. | 6:5, 9:0 0 0-028 + 0-031 0-069 1:07 = 
12 Lyncis (A B), . — 485-8 1716-0 0-229 166 30 1:64 Gore, 1887. | 5-2, 61 Yellowish, I. 0-026 = 0-001 0-046 14:01 A. N., 2802. 
Sirius, — 44 1889-4 0-591 45 27 8-53 Pritchard. 1, 10 | White and deep- I. 07684 | 0-198, Gyldén. | — 1-629 3-788 — 
ellow. 
— 49:399 | 1843-275 | 0-6148 61 57-8 Auwers. a ie : Fi 
— 49418 1793°89 | 0-6010 Fh 0:43, Belopolsky . = 
and Wagner. 
— 49°46 1893-182 | 0:75165 10 12 8°31 Mann. 0°616 | 0-370, Gill. = 
— 49°6 1891°8 0°58 42 24 8-41 Colbert. 0°623 ‘| 0-407, Elkin. 5°31 = 


[B] A CATALOGUE OF BINARY STARS FOR WHICH ORBITS HAVE BEEN COMPUTED—continued. 
2. 3, 4, 5. 6. 7. 8. 9. 10. i. 12. 18. 14. 15. 16, 17. 18. 19. 20, 21, 
Relative 
P. Mag. Colours of Hypothetical) Observed parallax brightness 
Star. R. A. 1890.0,| Decl. 1890.0. T. é. tory Q. A. a. Computer. of Components. Spectrum. parallax T. A. B. ky Remarks. 
Years. Components. p=aPr. ran 
2 
H. M.S. ° 7 ° 7 ° 7 ° 7 W Zi 
12 | Sirius, 6 40 18 |—16 34:0} — 50-01 1791-481 | 0-°7994 ' Peters. L 
12 = = 51-22 1890:55 | 0-945 75 30 188 Mann. —_ 
12 3 — 58-47 1896-47 | 0-4055 56 23 49 59 216 18 8:58 Gore, 1889. 0-569 — 0°788 2-439 6°35 M.N., xlix. No. 8. 
ng | SSW, 8 oll WF BH BT AER BG || = IEW 1827-7 0-632 68 17 156 58 273 27 0-182 Midler. 71, 71 White. Il. 0:03 40-010 0-269 1:83 a 
14 | a Geminorum, . 727 86 |+382 7°7| —232-124 | 1913-90 | 0-79725 70 58 23 65 87 37 7-008 Madler, 1842. | 22, 34 Bright-white il. 07185 0-198 (Rad. obs.) A. N. 462. 
(Castor. ) . and pale-white. 
14 | As : — 252-66 1855°83 0-75820 70 3 58 6 262 31 8:0861 Sir J. Herschel, 1833. 3 38 0-202 Mem., R. A. S., vol. v. 
p- 200. 
14 = — 265-7 1949 0°653 63 28 40 75 53 5°54 Mann, 1890. op nf 07134 11°72 Sidereal Messenger, Novy., 
1890. 
14 a — 619-77 1688-28 | 0-21938 41 46:7 | 10 45-6 | 16 1:7 | 5-692 Madler, 1847. - 0-088 Untersuchungen iiber die 
Fixstern-System, 1847, 
14 s — 632:27 1699-26 | 0-2405 43 14 11 24 355 41 6300 Hind, 1845. 0-085 A.N., 651. [p. 288. 
14 ie — 65371 1703-30 | 0-300 43 17 10 0 0 0 6:30 Jacob, 1846. 0-083 Mem. R. A. 8., xvi. 321. 
14 Fe — 982-9 1742-1 0°38 32 15 28 15 305 10 6-67 Wilson, 1877. 0-067 F = 
14 ip ~ 996°85 1750-326 | 0:34882 | 42 5:4 | 31 58 294 0:8 | 7:5375 | Thule, 1860. 0-075 + 0-014 0-100 A. N., 1227. 
14 ss —1001-21 | 1749-75 | 0-3299 44 33 27 46 297 138 7:48 Doberck, 1877. 0-074. + 0-015 0-102 38-12 A. N., 2168. 
15 | ¢ Cancri (A B), 8 5 54 |+17 58-7) — 42-501 | 1805-67 | 0-4743 65 39 10 31 227 9 1-018 | Villarceau, 1849. | 5, 5:7 Yellow. I.a Vogel. 0-082 A. N., 967. 
15 3 = 58-23 1872-44 | 0-30230 86 14-4 | 150 17-4 | 171 46-8 | 0-908 W.E. Plummer, 1871. 0-060 M.N., xxxi., p. 195. 
15 a — 58-2708 | 1816-687 | 0-44385 24 0-4 | 38 34:3 | 1383 0-7 | 0-892 Madler, 1848. 0-059 = 
15 “ — 58:94 1815°58 | 0-256 48 36 18 23 141 54 1-030 Winnecke, 1855. 0-068 A. N., 967. 
15 ‘5 — 69-11 1868-112 | 0-381877 | 11 8 80 11 109 44 0858 Seeliger, 1888. 0:056 i 2:90 — 
15 , — 59-486 | 1870-82 | 0-3318 18 31 358 3 188 33 0-886 Doberck, 1880. 0-058 — 0-031 0-093 A. N., 2322. 
16 ” — 60:3 1866-0 0-391 15 32 81 33 109 44 0°853 Seeliger, 1881. 0-055 — 0-010 0-076 — 
15 ” of — 62-4 1869-3 0-358 20 42 109 0 199 0 0-908 O. Struve, 1874. : : 0:058 ; C. R., Ixxix., p. 1467. 
16 | = 3121, 91121/+29 2-4) + 37-03 1842-78 | 0-2600 74 15 16 0 149 30 0-71 Doberck, 1877. | 7:5, 7:8 Il. 0-064 — 0-079 0-353 0-21 A. N., 2156. 
16 ” + 39-18 1850-0 0°3471 19 56-4 0-696 Fritsche. 0-060 j = 
1 
16 ” : + 40-62 1850-0 0°3795 23)°6 0-715 “3 |. 0-060 F = 
16 ” ; + 34-64188] 1878°52 | 0-30863 75 26 24 51 129 27 0°67254 | Celoria, 1887. 0-063 F — 0-072 0-365 0-21 A. N., 2808. 
17 | w Leonis, 9 22 84 |+ 9 32-1) + 82:533 | 1849-76 | 0-64338 46 34 135 11 185 27 0°857 Madler, 1841. | 6-2, 7 A. Yellow. T.a Vogel. 0-045 we = 
~ v 
17 93 + 107-62 1842-77 | 0-5028 65 22 | 161 34 122 54 Doberck, 1876. B. Yellower. ; A.N., 2078. 
17 ” + 110-82 1841-81 | 0:5360 64 5 148 46 121 4 0-890 Pes 1876. ; 0-038 — 0:044 0-158 A. N., 2095, and Trans. 
R.1.A., xxvi., Pt. 1v. 
17 9 3 + 114-55 1841-57 | 0-5510 64 5 149 15 122 19 0°85 3 0-036 4-06 ae 


A CATALOGUE OF BINARY STARS FOR WHICH ORBITS HAVE BEEN 


B.I.A. PROC., SEER. III., VOL. I. 


COMPUTED— continued. [ce] 
2 3 4 5, 6. 7. 8. 9. 10. 11. 12. 18. 14. 15, 16, 17. 18. 19. 20. 21. 
3 3 : 4 Relative 
P. Mag. Colours of Hypothetical] Observed parallax brightness, 
Star. R. A. 1890.0,) Decl. 1890.0. T. é. tory. Qa. A. a. Computer. of Components. Spectrum. parallax T. A. B. ky Remarks. 
Ss - AL > 9 a Components. p=a Ps. i. 
Years. kz 
[HM S. : ee ae pe - } i 
« Leonis, 9 22 34)+ 9 32:1) 4117-577 1843-408 | 0°62564 50 38-2 | 159 50°56 | 120 27-5 0°8505 | Madler, 1846. 0-035 = 
bi + 133-35 1876-44 0-3605 57 14 111 61 217 22 0-703 Klinkerfues, 1856. i 07026 A.N., 990. 
+ 142-41 1843°39 06286 54 25 162 12 Ol 1-092 09 0-040 = 
= + 227-77 1841-40 0°7225 60 13 169 12 84 9 1:307 ” 1858. 0-035 A. N., 1127. 
¢@ Urse Majoris 9 44 37 | +54 34°6/ 4+ 11574 1877712 0-788 57 57 105 18 1 7 0-54 Casey, 1882. 5, 5°6 I. 0:022 + 07029 0-119 22°26. A. N., 2417. 
0= 208, 
| OF 215, -| 10 10 14 |+18 18 — 107-94 1905-80 0-4346 65 51 39 19 58 39 0°73 Gore, 1890. | 6°7, 7:2 0-032 2°08 A. N., 2998. 
| y Leonis, | 10 13 54 +20 23-8! + 296 1760-1 0-867 69 24 67 18 212 54 Hind, 1852. 2, 35 Golden ie 10, = 
| reddish. 
s : + 402-62 1741-11 0-7390 43 49 111 50 194 22 2-00 Doberck, 1876. te 0-036 A. N., 2049. 
S -| + 407-04 1741-0 0°7327 43 6 lll 34 195 22 1:98 ay 1879. 0-086 — 0:066 0-090 99:99 = 
| — Urse Majoris, 11 12 19 ;+32 8-9] — 58-2625 | 1817-25 | 0-4164 59 40 95 22 131 38 3°857 Savary, 1830. 4, 5°5 White and II. Pec.! 0-256 0°04, Klinker- = 
3 | greyish-white. fues. 
3 — 59°88 1816405 | 0°3786 53 6 103 36 135 18 2-591 Sir R. S. Ball, 1872. ae 0°17 Proc. R.1.A., June, 1872. 
— 60°679 1815-008 | 0-38302 56 20 100 42 Whi) 2°587 Knott, 1873. 0°167 M.N., xxxiii., 101. 
— 60°72 1816-72 0°3777 56 6 97 47 134 22 Sir J. Herschel, 1833. M. A,S., v., p. 209. 
— 60°79 1875°29 0-3952 56 54 101 30 234 18 2°549 Dunér, 1876. 07164 — 0°163 0-706 1:00 — 
29 — 60°80 1875-26 0°41590 56 40 100 13 125 0 2-580 Pritchard, 1878. 07166 — 0°172 0-720 — 
= | 61°175 1816-66 0-4116 53 52 96 6 129 28 2°82 Jacob, 1846. 07181 M. A. §., xvi., p. 322. 
| 
61-30 1817-102 | 0°40373 50 55-4 96 21-9) | 182) 28°7, 27295 Midler, 1847. 0:147 —_ 
ar | 61-464 1816-44 0-41350 54 56 98 52 130 48 2-417 =) 1843. 07155 —_— 
“e 61-576 1816-86 0°43148 52 49 95 50 128 34 2-439 Villarceau, 1849. 0-156 A. N., 680. 
| 
2) 63°14 1816-32 0°3929 52 16 97.18 132 53 2454 Breen, 1862. 07164 —_ 
O = 234 11 24 53 | +41 54°9| + 63°44 1881-15 0°3629 47 2 124 11 71 58 0°339 Gore, 1886. 7, 74 White. he 0-121 + 0-009 0-078 1:80 Proc. R. I. A., 2nd Ser., 
; vol. iy., No. 5 (Science). 
O = 235, 11 26 6/|+61 40°5| + 94-4 1839°1 0-500 54 30 99 56 134 54 0:98 Doberck, 1879. 6, 7°3 Yellow, red. II. 0-047 A.N., 2294 
' 
zl + 94-406 1839-10 0°5870 60 13 96 17 129 55 1:066 ” ” . 0 0-051 — 0084 0-224 2-11 on an 
7 Virginis, . -, 12 36 5|— O 50°8| — 133-5 1836°30 078525 24 36 69 40 249 18 3°499 Jacob, 1846. 3, 3 Yellowish. Ia! Vogel. 0°134 = 
| 
” -| — 141-297 1836°228 | 0°85661 25 1471 78 2874 | 319 46-1 Hind, 1846, — 
2 — 143-44 1836°29 | 0°8590 23° 5 70 48 319 23 Henderson, 18438. “Cycle of Celestial Ob- 
| jects. ’ 
” — 145-453 1836°313 | 0°86815 24 39 60 38 78 22 87402 Midler, 1841. 07123 = 
a — 148-2 1836-2 0787243 81 57 41 40 269 17 3°617 Smyth, 1860. we 0-129 ‘ Cycle, ete., p. 356. 
3 — 157-562 1836°313 | 0°86805 35 48 58 23 266 0 3°638 Jacob. 5 0-124 _— 
—— 


1 “Pec,” denotes that there is something peculiar about the spectrum. 


[D} A CATALOGUE OF BINARY STARS FOR WHICH ORBITS HAVE BEEN COMPUTED—continued. 
rh 2, 3. 4. 5. 6, io 8. 9. 10. 11. 12. 18. 14, 15. 16. 17. 
& Star. R. A. 1890.0.| Decl. 1890.0. a TP. e. Zory Q. NG a Computer. nae Genoa Spectrum. parpatbeties! Sbacwre! Barallee 
5 Years. Components. p=aFP, 
2 L 

H. M. S oat o 7 ow ry 7 77 = 

23 | y Virginis, . 12 36 5|— 0 58:0] —169-445 | 1836-278 | 0-88064 | 25 25 62 9 79 4 Midler, 1847. 
93 x — 171-54 1836-40 | 0-8804 27 23 20 84 | 300 13 Hind, 1851. 
28 = —174:137 | 1836°34 | 0:87964 | 25 27 34 45. | 284 58 Adams, 1851. 
23 4 —175 1836°45 0°8715 0) 0 long per. 3°385 “Hlammarion, 1874. 0-108. 
23 - = en 1836°5 0°88779 | 387 20 35 37 | 281 "O, 4-996 | Sheng, 1860. 0-133 
23 a | — 182-12 1836-43 | 087952 | 23 35-7 5 38 | 813 46 Sir J. Herschel. 
93 x — 183-137 | 1836-385 | 0°88596 | 380 389 28 42 | 290 30 4-336 : 1850. 0-135 
23 . — 184-53 1836-40 | 0:8794 27 36 19 7 | 295 18 Fletcher, 1853. 
23 “ — 185-0 1836-68 | 0-896 35 6 35 86 | 288 42 3°97 Thiele. 0-122 
93 Ri — 518-28 1834-01 | 0-887 67 59 87 50 82 13 11-830 | SirJ. Herschel, 1833. 
24 | 42 Come Berenices,) 13 4 388 /+18 67} + 25°71 1869-92 | 0 480 90 + 10 30 99 11 0°657 03 & Doubjago, ’57. 6, 6 Yellow. II. 0-075 
25 | = 1757, 13 28 41|+ 0 14-6] 4276-92 | 1791-98 | 0-4498 40 56 87 36 | 185 23 2°05 Gore, 1887. | 7:8, 8-9 | White, bluish. II. 0-048 
25 AS + 291-8 1792°65 | 0-623 49 25 | 120 40 | 140 37 2°18 Casey, 1882. 0-048 
25 - + 340°38 1778°81 | 0-2425 45 51 89 45 | 208 14 2:25 Gore, 1886. 0-046 
25 - + 401-0 1797-42 | 0:5079 29 82 | 344 43 | 315 28 2:29 Casey, 1882. 0-042 
26 | 25 Can. Venat., 13 32 34 | +386 51-3 | — 119-92 1863-04 | 0:7221 33 20 42 22 | 245 0 0°81 Doberck, 1880, 
26 a — 124-50 1862:98 | 0-66 51 30 82 0 | 202 0 ap 1877. | 5, 7:6 | White, blue. I. 
27 | 51819, . 14 9 48/+ 8 38-2] — 340-1 1797-0 0°3052 37 31 156 25 | 348 56 1-46 Casey, 1882. | 7-9, 8 Yellowish- Il. ? 0-08 
28 | a Centauri, . 14 32 10 |—60 228} + 75:3 1858-012 | 0-966 77 50 | 177 50 a 30 Powell, 1854. | 1, 33 Vallow. IT. Pec.! 1-682 0-913, Hender- 
28 5 + 76:222 | 1875-951 | 0°51578 791572 | 25 80°5 | 54 59-2 | 17-38 Downing, 1884. 0-964 0-880, Moesta, 
28 » + 76°25 1874:2 063944 81 13 24 18 59 12 20:18 Powell, 1870. 1-119 0521, —,, 
28 35 + 77-0 1851°50 | 0-950 47 46 86 7 | 291 29 15°5 Jacob, 1848. 0-856 0-76, Gill. 
28 03 + 77-42 1875-97 | 0:5260 79 32 25 47 54 47 | 17°50 Elkin, 1880. 0-963 0-676, Elkin. 
28 | 56 + 77-809 | 1871-845 | 0-70382 | 80 67 oa Mil 58 26 20°575 | Copeland, 1869. ; bs 
28 F , + 80-94 1859-42 | 0-752 62 53 16 42 26 2 13°57 Hind, 18651. . 00 0-725 
28 | 39 + 82:59 1857:012 | 0-96887 | 77 193 2 35 31:7574 | Powell, 1854. 5 1-674 
28 | y : + 85:042 | 1874-85 | 0-6673 82 18-4 | 21 48 59 82 21-797 | Hind, 1877. he 1-127 
28 » + 87-488 | 1875-447 | 0:544326 | 79 47-1 | 25 49:6 | 48 59:3 | 18-89 Powell, 1886. 0 0-959 
28 ” + 88°536 | 1875:°12 | 0-5332 79 24 25 14 45 58 18-45 Doberck. 1879. ; . 06 0-929 


1 “ Pec.” denotes that there is something peculiar about the spectrum. 


18. 19. 20, 21. 
Relative 
brightness 
B. hy ; Remarks. 
Iz 
M. N., xi., p. 186. 
C. R., Ixxxyiii., 1198. 
Cycle continued, p. 451. 
M. A. S., xviii., p. 67. 
Of. M. A. S., vi., 149. 
M. N., xiii., p. 258. 
+ 0°109 0°518 4°92 
M. A.§., vol. v., p. 1938. 
— 0041 07538 2°46 M. N., xxxy., p. 370. 
— 0:045 0-100 M.N., xlvii., No. 8. 
— 0°063 07131 0°37 A.N., 2438. 
M. N., xlvyii., No. 1. 
A. N., 2415. 
—0:030 | 0-099 7-28 | A. N., 2345. 
A. N., 2156. 
+ 0°015 0°051 0°95 A. N., 2421. 
+ 1:426 4°814 1:31 M.N., xliv., 238. Elkin’s| 
orbit corrected. 
M.N., xxx., p. 192. 
M.A.S., xvii., p. 88. 
+ 1:462 4:827 = 
M.N., xxxvii., p. 97. 
+ 1674 4-684 0°77 


see a een 


A CATALOGUE OF 


BINARY STARS FOR WHICH ORBITS HAVE BEEN COMPUTED—continued. LE] 

oh 3. 3: 4. 5, 6. 7 8. 9 10. 11. 12. 18. 14. 15, 16, 17. 18. 19. Fy EO 21. 

: P. . Pe ies a A oe Sea ROS | cern SE Ones | oe ml bok eeeae 

2 Star. : A. 1890.0,| Decl. 1890.0. hen : e. y Comiprents poaPh z 

= oF Ca Ci 7 7 

29 | & Boats, j i 46 19 + 19 33-5 | — 117-14 1779-958 | 0-59374 80 5 359 59 100 59 12°56 SirJ. Herschel, 1833. | 4:7, 6°6 | Yellow, purple.} II. a, Wiega 0°524 M., R.A.S., vi., 149. 

29 ~ — 127-35 1770-69 0-7081 86 55 26 22 117 46 4°86 Doberck, 1877. — 0-192 . — 07198 0-600 0°34 A.N., 2129. 

29 — 127-97 1770744 0-6781 37 53 12 1 130 54 4°813 29 1876. A. N., 2118. 

29 | — 140-64 1767-76 | 0-64099 | 48 25 1136 | 124 9 5-425 | Winagradsky, 1872. 0:20 a = 

29 | — 160-695 1761-71 04540 52 42 172 42 315 12 5:591 Madler. 0719 uf = 

29 — 168-91 1779°75 0-7822 71 36 11 23 96 25 9°95 Hind, 1872. 0°325 M. N., xxxii., p. 250. 
| 30 | 44 (a) Boitis, 14 010/448 5:0) +181 1784-7 0°3837 77 36 60 15 12 36 3°10 Midler, 1847. | 5°2, 61 Plow, II. Pec.1 0:097 = 

30 + 261-12 1783-01 0-71 70 5 65 29 118 3°093 Doberck, 1875. oo 0-075 + 0°207 0-292 2:07 A. N., 2064. 

31 |p Coronz Borealis, {15 18 40 [430 41-2 | + 40-17 1849-9 0-287 60 24 22 12 224 6 0-985 Flammarion, 1874. | 5:2, 5:7 Yellow. {. Espin. 0-084 Gat densBtelles Doubles, 

31 == + 41°562 1850-792 | 0°2667 59 41 25 43 218 36 0-892 Doberck, 1880. 0-076 — 0°74 0°355 1°40 A.N., 2338. 

31 | + 41-576 1850-261 | 0-2625 57 59 26 42 2165 36 0-827 Dunér, 1871. 0-068 — 0:069 07323 1°72 A. N., 1868. 

31 | + 41°58 1850-26 0-2625 38 0 26 42 211 24 0-827 Wijkander. 0-068 Ao = 

31 | + 42-500 1807-21 0-289 59 28 20 6 215 11 0-9024 Midler. 0-074 —_ 

31 + + 42-501 1805-666 | 0°4743 65 39 10 31 227 10 1:0125 Villarceau, 1842. 0-083 — 

31 + 437115 1850-329 | 0-2865 60 40 22 18 2165 29 0-9567 Winnecke. 0:077 = 

31 | 2 + 43-246 1850-230 | 0°3376 (fl 3 24 19 261 21 1-0879 Madler, 1842. 0-088 —_— 

31 | .| + 43°310 1815-20 0°3537 71 29 22 35 263 10 1-1912 Midler, 1842. 0-096 — 

31 . + 44-242 1806-20 0-26034 37 24 220 36 358 38 08325 | SirJ. Herschel, 1835. 0-066 M. A.S., vi., 156. 

31 7 =| + 66-257 17807124 | 0-46947 58 3 4 25 194 37 1:1108 | Villarceau, 1852. 0-067 _— 

31 = - | + 67-309 17797338 | 0°40433 59 19 9 52 185 0 12015 Villarceau, 1852. . 0-072 7 A.N., 868. 

32 | yw? Bootis, | 15 20 20 |+ 37 44°0| — 146-649 1851°57. 0°8529 49 27 94 44 87 8 1320 Midler, 1847. | 6.7, 7°38 | Greenish-white. I. 0-047 = 

32 — 182-6 1866-0 0-491 47 31 166 8 23,1 1165 Winagradsky, 1872. 0-036 any — 

22 — 198-93 1865-5 0°4957 46 22 169 0 23 39 Klinkerfues. o _ 

22 ” — 200°4 1865-2 0°51 45 0 172 0 20 5 Wilson, 1873. a0 M. N., xxxiii., 460. 

32 3 oe — 266°0 1862-55 0756685 85 12 166 7 40 54 1-057 Pritchard, 1878. 0-025 + 0:022 0-051 2°74 Oxford Obs., No. 1, p. 64. 

22 — 280-29 1860-51 | 0-5974 39 57 «| 173 42 20 0 1°47 Doberck, 1878. 0-034 #6 A.N., 2194. 

32 re — 290-07 1863-51 06174 44 26 182 59 17 41 1-500 Doberck, 1875. 6 0-034 + 0°050 0-085 1°53 A. N., 2026. 

BZ ” — 314°34 1860-88 0756411 41 652 163 11 54 27 1-761 Hind, 1872. 0:038 os . M. N., xxxii., p. 250. 

23 | OF 298, | 15 32 3)+40 11-6| + 56-653 1882-857 | 0758360 65 51 2 8 21 64 088349 | Celoria, 1888. 4 0059 + 0°175 07324 0-45 A. N., 28438. 
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1 “Pec,” denotes that there is something peculiar about the spectrum. 


2 a a) ae 


LF] A CATALOGUE OF BINARY STARS FOR WHICH ORBITS HAVE BEEN COMPUTED—continued. 
il 2. 3. 4. 5. 6, 7. 8. 9. 10. 11. 12. 13. 14, 15. 16. 17. 18. 19, 
2 2 . dr. Mag. Colours of Hypothetical) Observed parallax 
3 Star. R. A. 1890.0.| Decl. 1890.0. a mo T. e. zory. Qa. a. Computer. Gone Components. Spectrum. ea T. A. B. 
3 
Bh OZ Cea7) a 7 7 Te 
33 | 0 = 298, 1533 31+ homme + 68-802 | 1812:96 | 0-4872 56 10 14 38 | 342 31 0-886 | Doberck, 1879. | 7, 7:3 Yellow. Il. 0-052 4+0°105 | 0-296 
33 os 70°26 188222 | 0-d1 50 37°8 12 17:3 | 346 9-2 0°83 Prince Polecrn ORs 0-048 
34 | + Cor. Borealis, 15 38 7|+26 38:8] — 85-276 | 1840:508 | 0-34827 | 8140 | 113 28 | 250 41 063103 | Celoria, 1889. | 4, 7 | Greenish-white,| I.a! Espin, 0-032 
34. es — 95-50 1843-7 0-387 88 0 | 111 0 | 289 0 0°75 Doberck, 1877. ee Strong Hlines,| 0-035 ; 
34 i 5 — 95°65 1843°70 | 0°350 85 12 110 24 233 30 0-70 | Duberck, 1877. 0-033 — 0:080 0-144 
35 | & Scorpii (= 51 or] 15 568 19 ]—11 4:1] + 49-048 | 1860-591 70 1 112 43 78 34 1-749 | Thiele, 1859. | 4:9, 5-2 |Yellowishwhite.| I.a! Konkoly.; 0-130 : 
35 ae + 95:90 1859°62 | 0-0768 68 42 12 15 89 16 1-26 Doberck, 1877. 0-060 0-000 - 0-227 
35 ms a + 105-522 | 1832-611 70 13:3 4 45:9 1-287 | Madler, 1846. a a 0:057 i 
36 | o Cor. Borealis, 16 10 33 }+34 8-3| + 195-12 1831:17 | 0-3088 46 47 157 | 101 57 2-717 | Jacob, 1855.| 5, 6-1 Yellow, I1.? Espin. 0-080 
36 = + 240-0 1829-7 0-3887 45 6 3 8 96 53 2:94 Powell, 1855. ; Peal 0-076 : 
36 7 ; + 286-6 1835°60 | 0-61125 | 4115 | 138 0 7:18 3-679 | Herschel, 1833. ; 0-084 : F 
36 a + 420-24 1825°316 | 0:58990 | 40 52-2 | 20 48:9 | 65 54:1 | 2-3851 | Klinkerfues, 1856. i 0-042 ; 
36 3 + 478-04 1829°44 | 0:64060 | 38 56 0 29 96 44 3-900 | Madler, 1847. A 0-068 iis 
36 34 + 60845 1826-6 0:69978 | 29 29 Os 64 28 3-918 | Madler. 0-054 4 
36 " 5 + 786:88 1826-48 | 0-7256 25 39 Dilers 69 24 5-194 Hind, 1845. 00 ; aA 0-063 F a0 
36 a a sf + 843-2 1828:91 | 0-7502 29 40 6 43 89 17 6-001 | Doberck, 1875. 3 nf 5 0-067 , 
36 3 “6 + 845:86 182698 | 0-7515 31 22 18 21 71 36 5°885 Doberck, 1876. ho S: 0-065 + 0-022 0103 
37 | a Ophiuchi, 16 25 22}+ 2 13°6| + 89-005 | 1790-311 | 0:45302 | 49 25 32 42 126 3 0-841 | Madler, 1847. | 4, 6 Yellow, La! 0-042 
37 3 = ue § + 95-88 1791-214 | 0-4772 49 40 30 23 135 24 0°847 Hind, 1849. as ee ss 0-040 B 
37 3 Ae + 122-51 1800-759 | 0-81907 | 68 265 65 49 111 6 08095 | Seeliger, 1872. 8 Bs oc 0-032 ; BS 
37 _ i + 233°89 1803-91 | 0-4930 44 44 | 157 21 94 16 Doberck, 1877. ms i Bi 4 Fe ; it 
37 oD : + 240-95 1800°5 0-498 21 27 88 40 151 0 1-19 Doberck, 1876. aie be ad 0-030 — 0°017 0-038 
37 op xs a0 + 373°5 1787-9 0-4494 88 6 105 30 152 30 1°53 Glasenapp, 1888. te Bo a 0-029 ae — 0:020 0°052 
38 | ¢Herculis, . 16 37 8|+81 48-2] — 30-216 | 1830-417 | 0-43201 | 44 5 19 25 | 276 39 1-208 | Madler, 1847. | 8, 6°5 Yellowish, Il. 0-124 . 
38 93 ah He " — 31-4678 | 1929°50 | 0-45454 | 60 53 39 26 | 262 4 1:189 | Madler. pe Bee a * 0-119 re # ‘fs 
38 6 — 84-221 | 1830-01 | 0-4239 34 52 45 56 | 209 30 1-223 | Dunér, 1871. 2 he 33 0-116 é *% pe 
38 x : 4 — 34:4 1864°8 0°463 43 14 41 44 | 252 45 1:284 | Doberck, 1880. ; a: 60 0-121 F —0:073 0:533 
38 3 — 84-411 | 1864-78 | 0-4666 44 39 44 6 | 251 47 1:345 | Doberck. zi 5 0-127 F — 0:083 0-572 
38 55 eet — 36°357 | 1830-481 | 0-4482 |+136 17 ‘ 284 55 : Villarceau. 8 ; 


20, 21. 
Relative 
brightness 
Ky Remarks. 
Urs 
0°58 A. N., 2280. 
0°82 A. N., 2581. 
22°10 A. N., 2904. 
Bulletin Ast., July, 1888. 
and A. N., 2121. . 
20°83 2X6 Dog, PWR), 
A. N., 1199. 
5°70 A.N., 2121. 
M. N., xv., 180. 
M.N., xv., 91. 
M. A.S., v., 205. 
: A. N., 990. 
A. N., 561. 
F A. N., 2087. 
1:77 Trans. R. I. A., xxv., p. 
684, and A. N., 2103. 
A. N., 668. 
A. N., 2126. 
28°16 A. N., 2106. 
29°54 M. N., xlviii., 254. 
A. N., 1868. 
A. N., 2332. 
4:67 = 


A CATALOGUE OF BINARY STARS FOR WHICH ORBITS HAVE BEEN COMPUTED—continued. [e] 


| 
, d, 8. 2. 10. 11. 12. 18. 14, 15. 16. 17. 18. 19. 20. z 
2. St a eS S m Relative au 
{ P. Mag. Colours of Hypothetical) Observed parallax brightness 
Star. | R.A. 1890.0. | Decl. 1890.0. . 1s a z. ory. a. aA. a. Computer. Someeseuiel Components. Spectrum. Re TeN TT. A. B. ky . Remarks. 
ears. ke 
> 7 ° O ° 7 ° y wu “ Ww 
] hr Guish 
¢ Herculis, 16 37 8 /+81 48-2} — 36-606 1829°635 | 0°55110 60 14 27 0 266 40 1:374 Plummer, 1871. nye ae fe 07124 o6 oc ao on M.N., xxxi., 195. 
; — $86°715 1830°237 | 0°48314 49 4 41 52 290 34 1°360 Villarceau, 1854. oe ate 50 0°122 o6 aD 59 bo C. R., xxxyiii., p. 871. 
’ 
Ee i = sy rarl 1830-56 0-4381 39 21 37 14 266 53 90 Fletcher, 1853. 6 00 ae ee G0 re ; a0 00 to M.N., xiii., p. 258. 
i =20912, . . .| 16 40 32 |} +43 41-5} — 205-46 1890-07 0°7352 21 25 128 10 237 26 110 Gore, 1889. 8, 8 White. 90 0-031 ye — 0°021 07053 0°43 A. N., 2928. 
| = Dembowski 15 ‘ 
= = “a 5 i 16 47 29 | +28 51°5| + 98:5 1816-19 06688 66 10 139 26 252 12 1°15 Casey, 1882. | 6°5; 8 Mellowiely II. 0-053 ae — 0:054 0-266 o0 A.N., 2438. 
| uish. 
Si feh es 50 + 186-207 1893-33 0°3867 45 51°6 | 186 20:2 | 104 3-0 10 Berberich, 1884. oN 50 0 0°036 a0 a0 oo 1:74 A.N., 2623. 
2 ( Indeter. | Indeter. 
| w Draconis, -. .|17 3 3/454 37-0] — 648-0 1940°35 0-493 0 0 (position ajngle of peri-| ) 3°38 Berberich, 1884. 5,°5 White. I. w, Espin, 0-045 A 0:000 07000 4°21 A. N., 2582. 
} | astron = |275° 26'.) H lines faint. 
= 2173, 17 24 44 |— 0 58-2) — 45-43 1872-91 0°1349 80 32 162 39 7 16 1-009 Dunér. 5°8, 6°1 Pale-yellow. II. Pee.! 0-079 wo + 0-056 0-409 0°88 — 
w’ Herculis, . . | 17 42 7 |4+27 47-2| + 54:25 1877713 0°3023 60 43 57 57 156 21 1-46 Doberck, 1879. | 975, 10°5 White. ao 0-101 ie — 07126 0°455 0-013 A.N., 2287. 
i = ames 55 ne + 45°39 1880-142 | 0°2139 67 0-6 62 67 | 181-59 1°369 Leuschner, 1889. 60 ad on 0°107 0.0 — 0-112 0°526 oo — 
EF + 48-65 1839-585 | 0°14853 65 11 63 23 182 3 1:2807 | Celoria, 1890. on dio re 0:096 Be — 0066 0°447 0°014 A.N., 2949. 
| + Ophiuchi, . .| 17 57 6/— 810-7) + 87-036 1840-07 003746 51 47 65 5 145 40 0°8178 | Madler, 1847. 5, 5°7 Yellowish. II. 07041 60 oo Ho 00 —_ 
{ 
35 ew Se 5 + 104 1824:8 07575 48 30 130 0 146 6 60 Hind, 1849. a0 ba oo O° 60 oe 00 od M.N., ix., p. 146. 
55 + 185-2 1820°63 0-5818 53 5 69 31 28 35 1-111 Doberck, 1875. bie Bo 60 ete oo 00 60 o0 A. N., 2037. 
st > eH Sc ne + 217-87 1818-50 0-6055 46 8 Gi 36 26 1/193 5 y an o0 cre 0-033 90 + 0°045 0-092 7°35 A. N., 2041. 
5 | 70 (p) Ophiuchi, .| 17 59 54 |+ 2 31-6] — 73°76 1806-877 | 0-423 46 25 147 12 283 3 4-3284 | Encke. 4-1, 6:1 | Yellow, purple.) II.a@! Vogel. | 0°246 0-169, Kruger. on D0 a0 — 
} + — 79°091 1814°155 | 0°34737 64 11 128 9 259 23 5-554 x) 1830. 30 cto ne 0°301 0-162 oF) no a0 a9 B. J., 1882, s. 295. 
} 53 — 80°34 1807-06 0-4667 48 5 137 2 145 46 4-392 Sir J. Herschel, 1833. a0 Ao L On) 0°235 aug po 90 00 Mem. R. A.S., v. p. 217. 
= — 80°61 1806-746 | 0°47715 42 52 133 47 287 14 4-3159 | Madler, 1835. 30 a0 aye 0°231 ou oe do 60 — 
“s — 87°52 1807-60 04820 51 30 128 33 293 17 4-675 Jacob. 110 re oa 0:237 aa ve 00 Q0 —_ 
- 5 — 87°84 1807-65 0-4912 58 28 120 5 171 46 4-50 Gore, 1888. 40 o0 M5 0-222 o0 — 0°460 07926 0°30 M. N., xlviii., No. 5. 
oF See ar ue Fr — 88:04 1895-28 0-4994 57 0 120 48 m=295 44 4-45 Mann, 1890 0 NG BY da ae Sa a0 ws Sidereal Messenger. Noy. 
| 1890. 
= | — 88°48 1807-48 0°4973 47 20 122 14 294 6 nO Hind, 1849. fo O0 60 an an ie a0 ne M. N., ix., p. 145. 
| 
9 5 | Be as — 92°338 1810°671 | 0°44449 61 3 127 21 212 58 4-966 Villarceau, 1861. te OO ie 0°243 a0 oe 00 ao C. R., xxxii., p. 51. 
+ — 92°77 1807-9 073859 62 0 122 0 163 0 4°88 Flammarion, 1874. HG on ni 0:288 a0 50 co a6 C. R. Ixxix, 1248. 
=, S yaad =: ae | — 93-10 1808-12 0°4894 55 16 124 32 159 32 5G Jacob, 1857. (70 o0 o6 fe 90 no oO a0 A. N., 1681. 
i ) = 94°37 1808-79 0°49149 67 54 125 24 155 42 4-704 Schur, 1868. ric oe oe 0227 oa no 20 a0 A. N,, 1682. 
” | — 94°44 1808°90 0°46718 68 6 127 23 161 55 4-790 Pritchard, 1878. rin ne an 07231 on — 0°370 0°899 0°29 Oxford Obs., 1, 63. 
=. Bons Fir A — 957033 1812°73 0-44380 64 61 126 55 279 48 6°316 Madler, 1842. x 00 a0 0255 ate Ao Q0 06 A.N., 444, 
” .. | — 95°966 1808°270 | 0°49363 57 21 123 8 160 32 4-731 Klinkerfues, 1858. tid ve oe 0°225 a0 Ao a0 O60 A.N., 11386. . 
| 


B.LA. PEOC., SER. IM. VOL. I. + ““Pec.”’ denotes that there is something peculiar about the spectrum. 


[Ht] 
ee ee 
2. 3, 4, 5. 
P. 
Star. R. A. 1890.0,| Decl. 1890.0. 
Years. 
H. M. 8. Sas 
70 (p) Ophiuchi, .| 17 59 54 |+ 2 31°60] — 98-146 
99 Herculis, 18 2 54 |+30 33 + 63°55 
¢ Sagittarii, 18 55 87 |}—30 2:2) — 18-69 
ry Cor. Australis, . | 18 58 59 | — 87 18:2] — 55682 
* — 54-985 
é — 78:80 
2. — 81:78 
- — 93:338 
4 — 100-80 
5 Cygni, 19 41 32 |+44 51:8] — 178-7 
. — 280-56 
” — 376659 
” os — 415°11486 
O = 387, 19 44 38 }4+ 35 2 — 110-1 
oO = 400, 20 6 35 |+43 37 — 170-37 
B Delphini, 20 32 33 | +14 12°8} + 16-955 
+ 26:07 
+ 80°91 
A Cygni, 2043 6|4+36 6 | —93-4 
4 Aquarii, 20 45 26/— 6 2:3] + 129-84 
61 Cygni, 21 158 |+38 12:5] + 462 
” + 523 
” + 782°6 
” an | + 11659 
6 Equuleii, 21 9 6)+ 9 34 — 11-478 
7 Cygni, 21 10 24 |+37 34:6) — 53:87 | 
¢ Aquarii, 22 23 10 |— 0 35:0} — 1578-33 
” — 1624°8 
02489, . 23 4 24 |)4+74 47:6) +1984 
= x Cephei, 
85 Pegasi, . 23 56 26 | + 26 30:0] + 22°3 


A CATALOGUE OF BINARY STARS FOR WHICH ORBITS HAVE BEEN COMPUTED—continued. 


6. 7. 8. 9. 10. 11. 
T. e. for y. a. A. a. 
oa oo oe 77 
1806:92 0-546 49 56 111 40 187 29 4:48 
1885°58 0°7928 38 37 50 5 110 44 1712 
1882°86 0°1698 58 48 83 22 263 21 0°53 
1882:774 | 0°6989 111 27°7 | 229 9 2°400 
1883:208 | 0°6974 69 17 227 23 283 57 2°44 
188740 0-324 50 30 41 0 1°85 
1886753 0°322 47 26 45 25 141 0 1°885 
1885-192 | 0°302872 | 48 47 23 | 49 17 30 |153 21 19 2-034 
1863°08 0-602 63 35 352 13 266 25 2°549 
1862-87 9°6067 46 14 24 32 243 24 1-811 
1866°3512) 0°8470 64 38:4 | 166 26°4 | 280 20°6 3:165 . 
1914-16 0°327 41 26 98 40 175 7 2°39 
1904-10238) 0:28583 37 46 91 8 203 2 230974 
1916°5 0-139 43 54 150 64 99 6 0°54 
1882-09 0-669 36 68 146 20 43 20 0°59 
1868-850 | 0:09622 61 35 10 56 220 57 0-4600 
1882-19 0°3567 54 54 163 34 354 36 0°55 
1882:25 0°337 59 20 2 38 327 47 0°517 
1926-9 0°602 58 48 105 18 139 6 0°602 
1751-96 0-4613 56 37 3840 14 235 0 0°717 
1661-42 0°529 62 17 170 m= 303° 23°90 
1834°8 0°554 71 25 340 3 271 33 30°42 
1834°8 0°17386 63 55 841 4 278 16 29°48 
1899°13 0°2484 61 15 328 66 43 31°59 
1892-03 0°2011 81 45 24 3 26 37 0-406 
1863-99 0°3475 44 40 83 0 205 26 i921) 
1924715 0°6518 44 42 140 51 134 40 7 64 
1927°74 0°6000 44 50 141 8 134 40 7:64 
1746-63 0°343 45 0 46 2 117 30 1-10 
1884-00 0°35 68 36 306 6 70 18 0°96 


1 “Pec.” denotes that there is something peculiar about the spectrum. 


12. 13. 14. 16. 16, 17. 18, 19. 
Mag. Colours of Hypothetical] Observed parallax 
Computer. of omponents. Spectrum. parallax 1. B. 
Components. p=aP. 
Powell, 1855. 0210 
Gore, 1890.) 6, 114 0-08 
Gore, 1886. | 33, 4 I. 0:075 — 0:009 0:455 
Schiaparelli, 1876. | 54, 54 II. Pec. — 0°183 1-039 
Downing, 1883. 0°168 
Wilson, 1886. A be 
Gore, 1885. 0-100 
Powell, 1890. 0-099 — 0°086 0-318 
Jacob, 1858. 0-117 
Hind, 1846. | 3, 8 Greenish, ash-| I.@! Hspin. 0:057 
colour. 
.| Behrmann, 1865. Strong Hlines.| 0-073 
Gore, 1890. 07045 — 0:027 0:082 
Behrmann, 1866. 50 0-01 — 0°017 0-066 
Glasenapp, 1889. | 7-2, 8-2 II. 0-023 — 0°001 0:063 
Gore, 1887. | 7:2, 8:2 IL.? 0-019 +0025 | 0-052 
Celoria, 1888. | 3:5, 11 Yellowish- I.a! Vogel. 0:07 — 0:040 0°556 
white. 
Doubjago, 1884. 0-062 F 
Gore, 1885. 0052 
Glasenapp, 1889. 5, 6°3 | White, orange. I. 0-03, — 0°058 0-128 
Doberck. 5:9, 7:2 a 1, 0-028 
Mann, 1890. 0-400 
Peters (Proy.), 1885. | 5°3, 5:9 | Yellow, golden. Il. Pec. 0-469 0°468, Ball. + 0:017 1-204 
0-430, Glasenapp. 

»» (Final), 1885. 0:347 || 0-270, Hall. 40-016 | 0-635 
Mann. 0:286 0432, Pritchard. i 
Wrublewsky, 1887. | 4:1, 5 White. II.a@ (1.a)Vogel.| 0-08 + 0:037 0-660 
Gore, 1886. | 4:8, 7°6 Pale-yellow, II. 0-091 — 0°096 0-306 

pale-blue. 
Doberck, 1875. 4, 4-1 |Flushed-white,| Ia? IIa, Vogel.| 0°056 — 0:088 0-083 
creamy.” 

5 y 0°055 — 0:032 0-077 
Glasenapp, 1889. | 5:2, 7:5 | Yellow, purple. II. Pec. 0:032 — 0-012 0:077. 
Schaeberle, 1889. 6, 11 20 07121 0-054, Brunnow. | + 0°086 0-791 


20. 
Relative 
brightness 
vl 


1:22 


31°29 
37°94 
2°46 
3°07 
6°85 
8°49 


11:01 
3°64 


9°21 
11:07 


21. 


Remarks. 


M.N., xv., 42, 44, 


M. N., Noy. 1890. 


M. N., xlvi., No. 8. 
A. N., 2078. 


Schiaparelli’s orbit cor- 
rected, M. N., xliii., 368. 


1, Why SNS, Nea, Gl 

M. N.,1., No. 6. 

M. N., xv., p. 208. 
Mem. R.A.S., xvi., p. 293. 


A.N., 1517. 


M.N., 1. 

A. N., 1561. 

M. N., xlvii., No. 6. 
A. N., 2824. 

A. N., 2602. 


Proc. R.I.A., 2nd series, 
vol. iv., No. 5 (Science). 


\ 

Sidereal Messenger, Nov. | 
1890. 

A. N., 2709. 


” . 


A.N., 2771. 
A.N., 2749. 
A. N., 2050. 
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NOTES. 


1. Struve, 3062. One revolution has now been nearly completed 
since it was discovered'in 1782 by Sir William Herschel, who measured 
it, 1782°65 : 319°-4. Schur’s period of 112°644 years seems to be 
near the truth. Some recent measures are :— 


1882°83 : 308914 : 152, Doberck. 

1883°60 : 309°83 : 1 °69, Engelmann. 

1887:104 : 310-73 : 1 ‘50, Tarrant (A.N. 2899). 
1889°57 : 821°1 : 1 :45, Burnham (A.N. 2957), 


A list of measures by Dr. Doberck, from 1876 to 1882, will be 
found in the Zransactions of the Royal Irish Academy, vol. xxix., 
part x11. (1890). 


2. O. Struve, 4. A binary star discovered by O. Struve in 1844. 
From that year to 1887 the companion had described about 77° of its 
apparent orbit, the motion being retrograde, or in the order of decreas- 


ing position angles. An orbit was computed by Professor Glasenapp 
in 1889. The greatest difference between the observed and computed 
_ position angles (0, — 0.) is + 19°°4 at the epoch 1874°71 (Dembowski). 
| The computed distances do not agree very well with the earlier 
_ measures. Professor Glasenapp says, ‘‘ Dans une quinzaine d’années 
_ on pourrait entreprendre une révision des observations afin d’obtenir 
_ une orbite plus exacte; jusqu’ a ce temps 1a ce travail serait peut- 
. étre prématuré.” 


Some recent measures are :— 


1880°57 : 163°°700 : 0:44, Burnham. 
1887°93 : 141-10 : (0 °30), H. Struve. 


The latter measure was made with the 30-inch refractor of the 


| Poulkova Observatory. 


3. » Cassiopeie. This well-known binary star has described about 


| 116° of its apparent orbit since its discovery by SirW. Herschel in 1779, 
| the distance diminishing from about 11” to 42”. Dr. Doberck’s orbit 
/is perhaps the best hitherto computed. Sadler thinks that Dunér’s 
‘value of a ‘‘is much too large,’ and that it probably does not exceed 
8-5. Assuming Struve’s parallax of 0-154, the combined mass of 
the components is from 53 to 10 times the mass of the sun varying 
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according to the period we assume. Schweizer’s parallax of 0°3743 
combined with Doberck’s elements gives a mass of only 0°0866 that of 
the sun. 


Some recent measures are :— 


1882°76 : 166°28 ;: 513, Doberck. 
1882°87 : 165:°70 : 5 °155, Engelmann. 
1886:974 : 178 °64 : 4:71, Tarrant (4.1., 2866). 


4. O. Struve 20 = 66 Piscium. This binary star has described an 
are of about 70° of its apparent orbit since its discovery by O. Struve 
in 1848, the distance diminishing from about 0-66 to 0-35. An 
orbit was computed by Prof. Glasenapp in 1889. The observations 
are fairly well represented, considering the difficulty of measuring so 
close a pair. Glasenapp says, ‘‘ L’étoile 66 Piscium présente un objet 
trés difficile 4 observer; il est 4 désirer que ceux qui possédent des 
instruments puissants observent annuellement.’’ 


Some recent measures are :— 


1883°84 : 2°°9  : 0:40, Perrotin. 

1884°850 : 3857 °75 : O °525, _ 

1886°80 : 3849°30 : (0 an H. Struve. 

1887°910 : 352°00 : 0°42, Tarrant (4.4., 2899). 
1887-93 : 351-10 : (0 -40), H. Struve. 

1888-78 : 3850-70 : (742), - ,, 


5. B 36, Andromede = 5 73. Tuis binary has described about 
60° of its apparent orbit since its discovery by Struve in 1830. The | 


distance has slightly increased. Variation in light was suspected by | 
Schmidt. : 


Some recent measures are :— 


1882769 : 3859°:°90 : 1:24, Doberck. 

188284, 2 49,65 oe 

1882°81 0 0-75 ee 

1882782; 3:80 ee O27 a. 

1882-93: 3°06). 3 14052 3.. 

1885:28 : 2-0: : 1°85, Perrotin: 

188805 : Ch YF “18, Schiaparellli. 

A list of measures by Dr. Doberck from 1876 to 1882 will be 


found in the Zransactions of the Royal Irish Academy, vol. xxix, 
part xi. (1890). 
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6. » Eridani. About 120° of the apparent orbit has been described 
between 1825 and 1888, the distance increasing from about 2’1 to 
6”°8. The period found by Doberck seems certainly too small. My 
orbit represents all the measures satisfactorily, and Dunlop’s in 1825 
within — 5°°5. The following are some recent measures :— 


1886:901 : 229°°9 ;: 6°68, Pollock. 
1886-909 : 230°8 : 6°85, 


99 


1887121 : 282-3 6 -89, Tebbutt. 
1887°131 : 281-4 6-90, ,, 
1887°734 : 230-7 eae ARN: 
1887°747 : 229 °5 6-91... 
1887:934 : 228 °5 Toe 
1888-038 : 228-1 6-66, ,, 


7. Struve 228. An are o about 130° of the apparent orbit has 
been described between 1829 and 1889. My orbit represents all the 
measures fairly well for so close a pair, the greatest difference (0,—6,) 
being + 11:27 at the epoch 1888-142 when it was measured 33°60 by 
Schiaparelli. This measure, however, does not agree with Schiaparelli’s 
later measures. 


Some recent measures are :— 


1888:931 : 25°73 : 0°36, Schiaparelli. 
1889018 : 30°25 : 0°35, ,, 
1889:021 : 34°56 : 0°41, Young. 
1889:'570 ; 26°97 ; 0:37, Tarrant. 
189009 : 41°03 : 0-42, 


cr) 


According to my orbit ‘‘ the distance between the components will 
eradually increase during the next few years, up to a maximum of 
about 0-55, and then diminish again as the companion approaches 
the periastron. The minimum distance will not be reached till the 
position angle is nearly 180° (after the periastron passage), when the 
components will probably be separated by less than 02.” (Monthly 
Notices, R. A. 8., Dec. 1889.) 


8. 40 Eridani (BC). This is the double 9th magnitude companion 
to the 4°5 magnitude star 40(0?) Eridani. Recent measures show that 
my orbit will require revision. <A physical connexion possibly exists 
between the binary pair and 0? Eridani, as both have a common proper 
motion (4’°07 per annum in the direction of positive angle 212°°4). 
The angular motion, however, if any, is very slow. The distance is 


2T2 
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about 82”. The following are some recent measures of the binary 
pair :— 

1886°924 : 111°°03 : 3-01, Tarrant. 

1888°84 : 106°8 : 2:94, Burnham. 


9. 14(i) Orionis = O. Struve, 98. About 60° of the apparent orbit 
had been described up to 1889. My elements represent all the measures 
fairly well, the greatest difference, 0, — 6, being + 5°05 at the epoch 
1865°98. According to this orbit ‘‘the distance will remain nearly 
constant (about 1’’) during the next fifty years, the angle diminishing 
to about 107° in the year 1936.”” (Monthly Notices, R.A.S., March, 
1887.) The following are some recent measures :— 


1886:988 : 1962-265 30 17-15, Warranti@4. 22, 2866); 
ESS87i025) 2 196 1) 10795. ounce 

1887°117 : 195°56 : 0°94, Schiaparelli. 

PSSS8:O9 7: 19332) 2s OF Io) 3 

1888:90 : 1938°4 : 0:98, Leavenworth. 


10. O. Struve, 149. About 92° of the apparent orbit has been 
described since its discovery by O. Struve in 1843, the distance 
increasing from about 0°48 to 0°72. The elements given in the 
Catalogue were published by Prof. Glasenapp in 1889, and represent 
the measures fairly well. Some recent measures are :— 


1888:21 : 296°°50 : 0:83, Schiaparelli. 

1883°:17 : 289°8 : 0 :74, Bueelmann: 

1884:20 : 292°55 : 0-93, i 

11. 12 Lyncis (AB) =Struve, 948. This is the close pair of a 

fine triple star discovered by Sir W. Herschel in 1780. The are 
described up to 1887 is about 55°. My elements represent all the 
measures fairly well, the greatest residual (0, — 0,) being + 4°°70 at 
the epoch 1866°31. Some recent measures are :— 

AS81287 3 2905 loo. Jodie ee 

1882°76 : 128°4 : 1 °704, Engelmann. 

1887°325 : 126°32 : 1°56, Tarrant (4.¥., 2898). 


The three stars are now nearly in a straight line. Tarrant measured 
AC as follows :— 

18877325): 306°:62 7 8’-62, 
which shows little, if any, change since Sir W. Herschel’s measure— 


1782°384 °% - 3802°°5 ~! 9/738. 
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12. Sirius. The faint companion to this brilliant star was dis- 
covered by Alvan Clark in 1862. The position angle was then about 
85°. This was reduced to about 0° at the end of 1889, the distance 
having diminished from about 10” to 53”. Recent measures show 
that the period of about 50 years is too small. My period of 58°47 
years is probably nearer the truth. The elements computed by 
me represent all the measures closely, the greatest difference 0, — 0, 
being + 5°°95 at the epoch 1869°10, when the position angle was 
measured 74°76 by Briinnow. But the angle was measured 71°°67 by 
Engelmann, 1868°26, and this agrees much better with the other 
measures before and after that epoch. The following are some recent 
measures :— 


1886144 ; .28°°67 : 7°21, Hough. 


L888°97 --< 13°85 
1390.20 2: 309-4 


-27, Burnham. 
19, ,, (private letter). 


1886-22 : 28-66 : 7-82, Washington Obs. 
nSSplt= 2 4. 25°36 7°08, Young. 
1887'195 : 23°66 6°78, Hough. 
1887-238 : 24:14 : 6-508, Hall. 

9) 
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Observing with the 36-inch refractor of the Lick Observatory, 
Burnham says: ‘‘ The companion to Sirius is a very easy object, under 


_ proper conditions, and is not likely to ever get beyond the reach of 


the large refractor. I have carefully looked for other stars near 
Sirius, but without finding anything worth noting.” 

Assuming a parallax of 0’°40, my elements give the sum of the 
masses of Sirius and its companion = 2°886 times the sun’s mass, 
with a mean distance of 21°45 times the sun’s mean distance from the 
earth. 

I find that the plane of the orbit is at right angles to the plane of 
the Milky Way. 


13. Struve, 1037. The elements given by Madler seem very 
doubtful. The orbit is a hypothetical one, based on the supposition 
that one of the components is a close double—a hypothesis which has 
not yet been verified by telescopic observation. Some recent measures 
of the known pair are :— 


1880:22, : 312°:05. ; 1-38, Doberck. 
S8023) 820,98 20 

U8S4-18° ; 310)°6 2 1:23. Perrotin. 
ESS784":)) “oLOio asl 2G. Tarrant: 
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The star was measured by Struve. 
1820-28 Oo (eon si dead. 


so that the distance seems nearly constant. 


14. a Geminorum (Castor) = 3% 1110. The change of position angle 
since 1719 has been about 125°. Sadler thinks that ‘‘a good orbit 
for Castor has yet to be computed.’’ Some recent measures are 
as follows :— 

1882°82 : 234°°35 : 5°69, Doberck. 

1882°88 : 234 :29 :-. 5 °559, Perrotin. 

1883°03 : 2382 :°28 : 5:44, Doberck. 

884-17 756 232 lors on 840. tae 
: 6 °78, Tarrant (A.1., 2866.) 
5 °74, Engelmann. 


1885°110 : 2382 :93 
1885°15 : 282 °2 


USSo: 99 eo elon: °36, Doberck. 
18867008 34232 93: *) > 83, ay 
1886°33 : 2382-2 : 56°75, Engelmann. 
1888°28 : 230 °9 5 °85, Schiaparelli. 
1889:09 : 229 :6 5 °68, Leavenworth. 


A long list of measures by Dr. Doberck from 1875 till 1886 will be 
found in the ‘‘ Zransactions of the Royal Irish Academy,”’ vol, xxix., 
part xu. (1890). 

Using Johnson’s parallax of 0:1984”, I find the sum of the mass of 
the components of Castor only 0:052398 of the mass of the sun, a result 
which would imply that the component stars are gaseous bodies! 
Johnson’s parallax is, however, of doubtful value. 


15. € Cancri (AB) = Struve, 1196. Seeliger’s orbit (1888) is pro- 
bably the best. Nearly two revolutions have now been completed 
since its discovery by Sir W. Herschel in 1781. All three stars form 
probably a physically connected system, but the motion of C round AB 
is slow. Professor Seeliger has recently investigated the motion of 
this system, and has come to the conclusion that to make the obser- 
vations agree with theory it is necessary to assume that the third star 
C is in reality a very close double, of which the components revolve 
round their centre of gravity in about 17°6 years, and both round the 
centre of gravity of the components of the close pair. This supposed 
duplicity of C has not yet been detected with the telescope. Burnham 
in 1889, using a power of 1500, failed to see any other component. 
The following are some recent measures :— 


Sent COINS 


Te. Pp is 
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A B. 
1884:17 : 62°°85 : 0”:985, Perrotin. 
1884-28 : 67°0 : O .94, Engelmann. 
188529 : 59°4 : 1-05, . 
1886:08 : 57°18 : 1 :09, Tarrant. 
1886°30 : 56°4 : 1 :08, Engelmann. 
1888°27 : 43:7 : 1°04, Schiaparelli. 
188919 : 40°3 : 1°05, Leavenworth 
4 (A + B) and C. 
1882:°26 : 130°0 : 5-46, Schiaparelli. 
1885°29 : 126°8 : 5 °44, Engelmann. 
1886:080 : 125 °71 : 5 °48, Tarrant. 
1886°30 : 127 :°2 : 5 :35, Engelmann. 


AC. 

1889'18 : 119%38 : 5°65, Leavenworth. 
BC. 

1889:19 : 128°5 : 5-43, ‘. 


| 16. Struve, 3121. More than a revolution has been completed since 

its discovery by Struve in 1830. Celoria’s orbit is, perhaps, the best. 
_ The object is, however, close and difficult to measure; and some of the 
_ recorded measures are very discordant. 


Some recent measures are :— 


1882°25 : 194°8 : 0305, Engelmann. 
1882°31 : 205 °84 : 0°45, Schiaparelli. 
1883°22 : 221°2 : 0 °387, Engelmann. 


| 17. w Leonis = Struve, 1856. Doberck’s second orbit is probably 
_ the best. A complete revolution has nearly been described since its 
\ discovery by Sir W. Herschel in 1781. 


Some recent measures are :— 


1885°17 : 93°30 : — _ Doberck. 
1885°27 : 90°6 : 0-72, Engelmann. 
1885°307 : 93:96 : O :69, Tarrant. 
ESS6%52>%: 92-2 |: 0-373, Engelmann: 
1888°27 : 98°5 : O °68, Schiaparelli. 
1888°57 : 95°8 : O ‘71, Leavenworth. 


| Measures by Dr. Doberck, from 1876 to 1885, will be found in 
the Zransactions of the Royal Irish Academy, vol. xxix., part xuI. 
(1890). 
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18. ¢ Urse Majoris = O 5 208. A close and difficult double star 
discovered by O. Struve in 1843. 


19. y Leonis = & 1424. An arc of only about 33° has been 
described since its discovery by Sir W. Herschel in 1782. The orbit is, 
therefore, somewhat uncertain, and likely to remain so for many years 
to come. 


Some recent measures are :— 


1882°24 : 114°33 : 938/°521, Engelmann. 
1882;28.:) 113-25 -: 3-56) Doberck: 
1883°27 : 112 °66 : 38 :344, Engelmann. 
1884:19 : 118°380 : 8 .468, Perrotin. 
188512) TSO) 7 Sa45e. | ae 
ished) B) -lity2 e3}7/ 3°49, Doberck. 
1885°307 : 115 °39 : 3-34, Tarrant: 
1885°99 >: T3787 2: —— | Doberck: 
1888°35 : 114°0 : 38°36, Schiaparelli. 


A list of measures by Dr. Doberck, from 1876 to 1882, will be 
found in the Zransactions of the Royal Irish Academy, vol. xxix., 
part xu. (1890). 


20. € Urse Majoris = 3 1523. This was the first binary star for 
which an orbit was computed (by Savary in 1830). More than a 
complete revolution has now been completed since its discovery by Sir 
W. Herschel in 1780. The period has, therefore, been well determined, 
and seems to be about 60 years. 


Some recent measures are as follows :— 


188123: 2707-353  Mc84. 9 Wobencla 
1882°25. : 262-10 : 1 :987, Engelmann. 
1882:°25 ;: 259 °438 : 2-00, Doberck. 
1883-32 =) 257-88 4: 2.0020 | 
1884:28 : 248-02 : 1 °687, Perrotin. 
1884-41 : 249 :°60 : 1 °920, Engelmann. 
188536 : 245°2 : 2-12, i 
1885°414 : 243 -36 1-87, Tarrant. 
1886°36 : 237 °4 2:06, Engelmann. 
1888:29. -: .222.:7." -:: 1 64, Schiaparelia; 
A list of measures by Dr. Doberck, from 1875 to 1882, will be 
found in the Zransactions of the Royal Irish Academy, vol. xxix., 
part xu. (1890). 


~ 


i 
5 
| 
ng 


Gore—A Catalogue of Binary Stars, §c. 583 


21. O. Struve, 234. Owing to the discordant measures of this very 
close and difficult double star my orbit is somewhat uncertain; but I 
think the period found is not far from the truth. 

A recent measure is 


1886°36 : 824° : 0-20, Engelmann. 


22. O. Struve, 235. An arc of over 100° has been described since 
its discovery in 1844. 


Some recent measures are :— 


1880°36 : 65°°57 : 0-97, Doberck. 
1881°24 : 65°39 : — 
SSE O986. 2 —— | 
1882:°28 : 65°20 : 0°97, ,, 
188410 : 64°6 : 1 :07, Engelmann. 
The companion is now moving round the aphelion end of the orbit, 
and the angular motion is therefore slow. 


9 
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23. y Virginis = = 1670. This famous binary star has been 
frequently measured and its orbit computed, but none of the orbits 


_ seem altogether satisfactory. Perhaps Thicle’s period of 185 years is 
_ nearest the truth. 


Some recent measures are as follows :— 


1883°07 : 155°59 :; 6/222, Engelmann. 

1884°38 : 155 :°73 : 65 :427, Perrotin. 

1884°89 : 3836 °1 : 5 °32, Engelmann. 

1885°382 : 156 :°77 : 5 °35, Tarrant. : 

MS8600.: 7157 27 = 5 -73, Doberck. 

1886°36 : 8338-2 : 5 °84, By photography at Paris 
Observatory. 

1887°41 : 334°2 : 5 °48, Schiaparelli. 

1888°91 : 153,°8 : 5 °50, Leavenworth (10 nights). 

1889°31 : 158 °4 : 5 °72, Burnham (36-inch 
refractor). 


As the companion is now moving towards the aphelion end of the 


apparent eclipse the angular motion is of course diminishing and the 
distance increasing. 


The components have been suspected of alternate variability in 


| light, and the recorded position angles, occasionally differing by 180°, 
‘seem to confirm this suspicion. O. Struve found a variation of about 
0-7 magnitude. 
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24. 42 Come Berenices = 3 1728. <A binary star in which the 
plane of the orbit passes through, or nearly through, the earth. The 
chief apparent change is therefore in the distance, the position angle 
varying but little except by 180°. 


Some recent measures are :— 


1881°25 : 190°89 : 0”-61, Doberck. 
1882:93 : 192:11 : 0 °560, Engelmann. 
1887°438 2 193 31. 0:39; * Schiaparella: 
1889-085 : 9°6 : 0°55, Leavenworth. 


25. Struve, 1757. Casey’s period of 401 years and mine of 340-38 
years do not represent recent measures well. My second orbit (276-92 
years) represents all the position angles from 1825 to 1887 fairly well. 


Some recent measures are :— 


188722133 “$2244 :-0"-62"  Marrant: 
1887:306 2) 72975 2) 2719, Mounties 
1887°425 : 72°22 :; 2-377, Schiaparelli. 
1888°59 : 72:0 : 2°46, Leavenworth. 


26. 25 Canum Venaticorum = & 1768. A close, and for some 
years (1850-1880) a very difficult pair to measure. 


Some recent measures are :— 


1885°37 : 329°1 : 0:89, Perrotin. 
1885°539 : 149 °63: 0-77, Tarrant (A. V., 2866). 
1887-46 : 142.°7 ;: 0:72, Schiaparella: 


27. Struve, 1819. Struve thought that this star was a binary pair, 
but Berberich has shown (Ast. Wach., 2518) that all the measures may 
be satisfactorily represented on the assumption of uniform rectilinear 
motion. Some recent measures are :— 


1882-27 :- 16°35 : 17:39, Doberck: 
1882-28 : 13°58 : 1°16, 
188234 : 18°80 : — . 
1882-4507 2 eG 1 60, Schiaparelli. 

U885341 >: 11a 1 239°) Berroinme 

1887°347 : 194-92": 1-28). Warramtae4 es, 2893). 
1887°4382 : 10°05 1 :327, Schiaparelli. 


29 


As the components are nearly equal in brightness, 180° should be 
deducted from Tarrant’s measure. 
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28. a Centauri. This well-known binary is also the nearest of all 
the fixed stars to the earth, as far as is known at present. Although 
carefully measured for many years, its orbit is still somewhat doubtful. 
While Downing and Elkin make the period 76 or 77 years, Powell 
maintains that a longer period of about 87 years is more probable 
(Mon. Notices, Nov., 1884), A few years more should decide the ques- 


tion. Downing’s elements combined with Gill’s parallax of 0°76 gives 


amass of 2°0406 that of the sun. Some recent measures are :— 


1884:194 : 199°O0 : 11:96, Russell. 
1884-483 : 199°5 : 12°32, ,, 
From measures of Aa and Ao. 


E. of Meridian. W. of Meridian. 
isSoro27 = 19896 : 13/47. 201°-7 : 14:08, Tebbutt. 
1885°571 : 199°8 : 14 -40. 2027052 14 ez, a 
1885-582 : 200°8 : 14°08. 201-2 : 14°17, ,, 
ESSo7090) = 201-1 -: — XI OPA 2 — 


1886°449 : 200°80 : 14-97, Russell. 
1886°487 : 202°46 : 15 °05, Pollock. 
1886548 : 201-02 : 14°87, ,, 
From measures of Aa and Ad. 


29. € Bootis=31888. A double star, discovered by Sir W. Herschel, 


April 9, 1780; but he did not measure the position angle till 1782, 
_ when he found it about 24° (as now reckoned). Since that year the 
- companion has described about 130° of the apparent orbit. Dr. Doberck’s 
_ orbit is probably the best. Some recent measures are :— 


1881:245 : 274°85 : 4:03, Doberck. 


1882°33 : 272:138 4 03, i 
188445 : 266°6 3 °65, Engelmann. 
1885°366 : 264 :29 3°44, Tarrant (A. V., 2866). 
1885°55 : 2638°:1 3 °61, Engelmann. 
1886-60 : 259-4 3-32, a 
1887°50  : 257 °0 3 ‘01, Schiaparelli. 
3°52, Maw. 


ESS8;621- : 253 787 
i (Observatory, March, 1889). 


80. 44 (i) Bootis = 5 1909. Doberck’s orbit is probably the best. 


_As the inclination of the orbit plane is high, the position angle 
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does not change much, except by 180°. Some recent measures 
are :— 

1880°48 ; 239°°35 : 4°79, Doberck. 

1880°65 : 239°65 : 4-89, _,, 

1883°35 : 240°9 °02, Engelmann. 

1885°51 : 239 °4 86, By photography at Paris. 

1885°62 : 241 °:1 "00, Jedrzejewicz. 

1887°402 : 241 °55 "00, Tarrant (4. WV., 2898). 


I find that the plane of Doberck’s orbit is at right angles to the 
plane of the Milky Way. 


Om B® Oe 


31. 7 Corone Borealis = } 1937. Some forty years ago it seemed 


uncertain whether the period of this binary was 438 or 66 years; but 
now that one revolution has been completed, the question has been 
decided in favour of the shorter period. Dr. Doberck’s orbit is perhaps 
the best. Some recent measures are :— 


1881-26": 121227. >) ==. Dobercle: 
1882°30 ~: 134/81: 07256; 

1882°50 : 1385°4  ;: 

LS82 760g loa les 
1883°51 : 153 °16 
1884°52 : 163°15 
188464 : 165 °64 
1885°58 : 170°0 
1886°508 : 178 °56 
1886°64 : 179 °5 
LSSijol 3) 385 <6 °60, Schiaparelli. 

1887-630 : 185 -98 ‘72, Tarrant (4. WV., 2898). 


32. pw? Boctis= 51938. This is the small star near the 44 magni- 
tude » Bootis. The duplicity of »? was discovered by Sir W. Herschel 
in 1781. The change in position angle since 1782 amounts to about 
250°. The following are some recent measures :— 


1882:2/0 8 123-¢ 7s 075, Doberekes 

1882°52 : 120°4 : O °80, Schiaparelli. 

1885°492 : 110-07 :, 0 °79, Tarrant C4. JV., 2866): 
1885°63 : 116°9 : 0O °85, Engelmann. 

188678 <: 106 :2,  .) 0 -70; Jedrzejemicz. 


There seems to be a physical connection between p/ and p?, as all 
3 stars have a common proper motion. 


i) 


-59, Schiaparelli. 

°558, Engelmann. 

"510, 99 

"642, Perrotin. 

°578, Engelmann. 

61, 2 

°63, Tarrant (A. W., 2866). 
57, Engelmann. 
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33. O. Struve, 298. None of the orbits given seem quite satis- 
factory. Some of the recorded measures are, however, very discordant. 
Some recent measures are :— 


1881:42 : 350°38 : 0:36, Burnham. 


1882°47 : 7°5 UY °33, Schiaparelli. 
1883517 : 22°42: 0-81, , 
E883°Go : - 36°77 0 -17, Engelmann. 
1884:44 : 49°0 : O :30, Perrotin. 
1884507 : 57°34: 0 °81, Schiaparelli. 
1885°65 : 60°9 : 0O :27, Engelmann. 
e1866;68 )2. 104:9 =: 0 -29, - 
1886°668 : 1383 :°68 : 0 °33, Schiaparelli. 
0°33, %9 


1887°558 : 142 :97 : 


34. y Corone Borealis = 3 1967. A close and difficult double star. 
_ As in the case of 42 Come Berenices, the plane of the orbit nearly 
_ passes through the earth. 


Burnham found, with 183-inch refractor :— 


1879°468, ‘‘ No certain clongation ; splendid night” ; 
1880-482, ‘‘Single with V.”; ‘‘ Good night ”’; 
1880-559, 
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' and adds, ‘‘I found it single with the Madison 153-inch on two nights 
 1881°47.” | 

I do not know of any more recent measures. 

I find that the plane of the orbit is at right angles to the plane of 
the Milky Way. 


385. EScorpii= 31998. A complete revolution has been performed 
_ since its discovery by Sir W. Herschel in 1780. Dr. Doberck’s elements 
| are the best. The apparent orbit is a very elongated ellipse, owing to 
_ its high inclination, but the real orbit seems to be nearly circular. The 

| more distant companion probably forms with the binary a ternary system. 
| Some recent measures are :— 


A B. 
1880°40 : 189°°69 : 1/°17, Doberck. 
HSSl-24 3° 191 +25; 7°03, 
MSO he!) 19365. 3s, NO) 3 
1886°513 : 198-12 : 1 °28, Tarrant (4. W., 2866). 
1888°50 : 20 °4 1 -24, Leavenworth. 


er) 
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BC. 
4(A+B)and ©, 1882°36 : 68°52 : 7-63, Doberck. 
3 n> ny, 18867513 2 65-89), | 7 GIA Manrant CCE 2866). 
BC, 1888 50 : 68:0 : 7:14, Leavenworth. 


Sir W. Herschel measured + (A + B) and C :— 
1782°36 : 88°6 : 67-38, 


from which it appears that the motion is very slow. All three stars 
have a common proper motion, and probably from one system. 


36. o Corone Borealis = 5 2032. Dr. Doberck’s second orbit is 
probably the best. About 220° of the apparent orbit has been described — 
since its discovery by Sir W. Herschel in 1781 ; but the companion is 
now receding from the periastron, and the angular motion will in 
future years become very slow. 


Some recent measures are as follows :— 


1881:26 : 203°.99 : 938”-68, Doberck. 

1883°26 : 205°4 : 38°77, Engelmann. 

1885°74 : 207-3: = 4:09: 9 3 

1886°487 : 208 °04 : 4:01, Tarrant (4. WV., 2866). 


37. X Ophiuchi = 5 2055. Glasenapp’s orbit is probably the best. 
Some recent measures are :—- | 


1881:285 : 36°07 : 1/°40, Doberck. 


188241 : 38-44 1 33601 oe 
1884:64 : 42:7 1-59, Engelmann. 

1885°527 : 42°79 1 -68, Tarrant (4.1V., 2866). 
1885°63 :; 42°6 1 -64, Engelmann. 

1886°66 : 44:1 L 57s sags 

1888°37 : 42°6 1 °55, Leavenworth. 


88. € Herculis = } 2084. Three complete revolutions of this 
remarkable binary have now been described since its discovery by Sir 
W. Herschel in 1782. Dr. Doberck’s second orbit is perhaps the best. 
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Some recent measures are :— 


1880°41 118°°37 1°29, Doberck. 

1881-235 : 112 -90 14 

1882-47 104 -29 Tees rele. 

1882°76 106 ‘97 1 °754, Perrotin. 

1883°72 : 102-52 13650, 4 

1884:°55 94 °13 1 PAGO, co ee 

1884-71 98 -77 1-890, __,, 

1885°520 : 89°36 1 -70, Tarrant (.4.V., 2866). 
1886°75 89 °9 1 °78, Engelmann. 

1887-65 79 °4 1 -55, Leavenworth. 


39. Struve 2091? = Dembowski 15. A small binary star near 
Struve 2091, discovered by Dembowski in 1869. About 87° of the 
apparent orbit has been described. My orbit represents all the 
measures satisfactorily, both in angle and distance. 


Some recent measures are :— 


1882°5 99°-92 0°48, Schiaparelli. 
1883°735 : 88 °80 0 °42, 5 
1886°668 : 55-86 0-35, «4, 
1887°566 : 45-36 O30. 4) 


This object will become much easier to measure in future years. 


40. Struve 2107. An arc of about 64° of the apparent orbit was 
described between the years 1829 and 1875. 


Some recent measures are :— 


1882°51 234°°0 0”-50, Schiaparelli. 
1885°57 : 2386°:1 0 °-78, Engelmann. 
1887°51 244 °6 0 °47, Schiaparelli. 


41. pw Draconis = 5 2130, An arc of about 60° of the apparent 
| orbit has been described since 1802. According to Berberich, the 
plane of the orbit is at right angles to the line of sight; and this is 
perhaps the only case in which we see the real orbit of a binary star. 


Some recent measures are :-— 


1880°38 168°:37 2’-73, Doberck. 

1880°60 : 166°88 : 2°56, ,, 

1886°73 161 °9 2 °51, Engelmann. 

1886°942 : 160 :00 2 :35, Tarrant (4.1V., 2866). 
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42. Struve 2173 = 221 B Ophiuchi. <A complete revolution has 
been described since its discovery by Struve in 1829. Dunér’s orbit 
seems to be a good one. It represents recent measures satisfactorily. 
Some of these are as follows :— 


USSee BOE EY) 


1885766, V2 ¢ 
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0’°31, Schiaparelli. 
0 -30, Engelmann. 


1887-401 : 3850-47: 0 -46, Tarrant (4.¥V., 2898). 


1887756 : 348° 
1888°49 : 167° 


oy) 
8 


0 °54, Schiaparelli. 
0 -68, Leavenworth. 


The components are nearly equal in brightness, so that Leaven- 
worth’s angle requires a correction of 180.° Variable light was 
suspected by O. Struve, and Leavenworth’s measure seems to favour 


this supposition. 


43. »’ Herculis. This is the fainter component of the wide double 
star w Herculis = = 2220. The duplicity was detected by Alvan Clark 


in 1856. 


Some recent measures are :— 


1880°47 : 245°-9 


USSIeAre yy) 2ozs 
1889519) 3) sou 


44. + Ophiuchi = 5 2262. 


the best. 


1 
g 


0”-96, Burnham. 
0 -92, 
0 55, 


9 


29 


An are of about 285° of the apparent 
orbit has been described since its discovery by Sir W. Herschel in 
1783, but the motion has been round the periastron of the orbit. The 
angular motion is now becoming slow. Dr. Doberck’s elements are 


Some recent measures are :— 


1880°55 : 253°°01 


1882°49 : 255 


0 
1883°38 : 254° 
1885°482 : 258: 
1886;62: =) 290607; 
LSSv09)) 6 2olK 
1888°53 : 254: 


1/83, Doberck. | 

"58, 55 

°84, Engelmann. 

"79, Tarrant (A.WV., 2866). 
°85, Jedrzejewicz. 

°72, Schiaparelli. 

°92, Leavenworth. 


| eee ce oe ce oo eed 


A list of measures by Dr. Doberck, from 1876 to 1882, will be 
found in the Zransactions of the Royal Irish Academy, vol. xxix., 


part x1. (1890). 
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45. 70 (vy) Ophiuchi = § 2272. More than a complete revolution 
of this well-known binary star has now been described since its dis- 
covery by Sir W. Herschel in 1779. Numerous orbits have been 
computed, but my elements represent recent measures better than 
others. 


Some recent measures are :— 


HSeGc028 “22 13°-8'- : 1°98, Hall. 


1886°657 : 14:08 1 814, Schiaparelli. 
1886°67 : 14°86 1 -88, Engelmann. 
ES86;67 << : 13:7 2 01, Jedrzejewicz. 
1886-76 : 14°53 2 °07, Tarrant. 
EsevcGhl ys. 8:6, + 1.293, Hall. 
1887°631 : 4°36 : 1 °89, Schiaparelli. 
1887°812 : 38-49 : 1 -91, Tarrant (4.¥., 2898). 
1887°86 : 2°50 2 °35, Young. 
*1888°619 : 3850 °47 1 °78, Tarrant. 
*1888°650 : 852 °4 2 :14, Leavenworth. 
¥1889°30 ; 348 °7 2 :16, Burnham (36-inch refrac- 


tor). ‘‘ Both stars single 
with 36-inch.” 


The measures marked with an asterisk were made since my orbit 
was published (Mon. Notices, R. A. 8., March, 1888). My elements 
give for these epochs :— 


1888619 : 3538°63 : 1-86. 


1888°650 : 3853:°27 :; 1 °87. 
1889°30' : 346 :°05 : 1 :92. 


My elements, combined with Kriiger’s parallax of 0’°162, ene for 


the combined mass of the components = 2°777 times the sun’s mass, 


and a mean distance of 27°77 times the sun’s mean distance from the 
earth. The mass is, therefore, about the same as that of the Sirian 
system. 

I find that the plane of my orbit is at right angles to the plane of 
the Milky Way. 


46. ¢ Sagittarii. Recent measures seem to show that my elements 
are not far from the truth, but indicate that the period is slightly 
R.1.A. PROC., SER. III. VOL. I. 250 
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longer than that given in the Catalogue. Some recent measures | 
are :— 


1886:°5695) «: 269°7:6)) 077 1e eral? 


1886°5722 : 276°6 0266.75 

1886°6023 : 274°3 : 0°58, ,, 

18867064 : 264°9 : 0-67, ,, 

1886°7389. : 2/1 -0 Less than 2”, Pollock. 
1888-62 > 257 °4 0 -70, Burnham (6 nights.) 
1888°707 : 260 :2 0 °68, Leavenworth. 

1889-41 : 255 +1 0 -81, Burnham (4./V.), 2957. 


47. y Corone Australis. The period of this remarkable binary is 
certainly longer than that found by Downing and Schiaparelli, and — 
apparently somewhat longer than that given by my orbit. Powell’s 
elements are perhaps the best hitherto published. These show, 
however, the distance at present diminishing, whereas recent measures 
seem to show that itis on the increase. Some recent measures are :— 


1886°615 : 200°°59 : 1/45, Pollock. 
1887°714 : 196°7 : 1 °68, Tebbutt (38 nights). 


1887-767" : 194 -7 — i (1 night). 
1888307 : 192-4 1-590 & = 
1888°637 : 187 °8 Le Tsim (4 nights). 
1888-707 : 188°0 :  — Leavenworth. 
1888°809 : 191 °9 2 °30, Tebbutt (2 nights). 
18888438 : 185 °4 aa 5 (CA nights). 
1889°'41 : 185-4 1 -79, Burnham (4.4V., 2957). 


Mr. Tebbutt’s measures were communicated to me by private 
letter. In his letter he says: ‘‘The measures of position angle are | 
much more easily made than in former years, as the distance between | 
the components has sensibly increased.”’ If this be so, a really good — 
orbit of this interesting binary has yet to be computed. 


48. 6 Cygni = 5} 2579. <A difficult double star to measure, owing 
to the great inequality in the brightness of the components. My | 
orbit represents all the measures of position angle fairly well, but | 
gives the distance apparently somewhat too large at the earlier epochs. | 
Dunér suggested that Sir W. Herschel’s measure in 1788 of 18° 21! | 
n. f. should read 18° 21's. f; but, according to Sadler, the diagram | 
in Herschel’s MSS. lends no support to this hypothesis (Observatory, | 


} 
| 
{ 
y 
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Sept., 1886). In my computation of the orbit I have adopted the 
reading 18° 21’. f., as recorded by Herschel. 


Some recent measures are as follows :— 


1882°84 : 321° 44 ; 1°752, Engelmann, 

1883-82 : 321-5 : 1°79, N 

1885-521 : 317-79 : 1°66, Tarrant (.4.N., 2866). 
1885°90 : 318 :°91 : 1 °723, Engelmann. 

1886°435 : 318-3 : 1:71 (‘too large’’), Tarrant. 
ESS6;600"= 315-0 1 6, J. J..M. Perry. 
1887°50 ; 815 °83 : — Tarrant. 


I find that the plane of Behrmann’s second orbit is at right angles 
_ to the plane of the Milky Way. 


49. QO. Struve, 387. An arc of about 130° of the apparent orbit 

has been described since its discovery in 1842. Glasenapp’s orbit 
_ represents the measures fairly well, considering the difficult character 
_ of the star and the discordancy of some of the measures. 


Some recent measures are :-— 


1883°13 5°°5 =: 0:40, Engelmann. 

1886516 : 0°89 : 0:45, Tarrant (4.N., 2866). 
1886-76 : 357-05 : (0 °50), H. Struve. 

1887°552 : 357°79 : 0 °54, Schiaparelli. 

1888°76 : 354°55 : (0 °55), H. Struve. 


50. O. Struve, 400. An arc of about 190° of the apparent orbit 
has been described since its discovery in 1844. My elements represent 
the measures to 1885 fairly well, but recent measures indicate that 
| the orbit will require revision. These measures are, however, rather 
_ discordant :— 


1885°715 : 149°5 : 0°38, est. Young. 
ES8oc7ol "2 139 °5 : 50 -25 Ae 
1886-663 : 107°6 : 0 -44, Hall. 
1887°916 : 140°13: 0 °25, Schiaparelli. 


: I find that the plane of the orbit is at right angles to the plane of 
the Milky Way. 


51. 8 Delphini. The principal star of the wide double = 2704. 
It was discovered by Burnham in 1873. The period is short, but 
still somewhat uncertain. 


i 
| 
| 


i 
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Some of the later measures are :— 


1883:25 : 183°°990 : 0'°194, Engelmann. 


1883°55 : 182 50 0-23, Burnham. 

1884-71. : 197 °75 0°32, Engelmann. 

1886-91 : 219°5 0-39, 3 

1887°86 : 286°3 0:20, Schiaparelli. 

1888°65 : 310°1 0-29, Burnham (7 nights). 
1889°50 : 314-2 0-31, (4) MICAS 2957), 


52. X Cygni = O & 413. The are described by the companion 
since its discovery in 1842 amounts to about 50°. Glasenapp’s orbit 
represents the measures fairly well. 


Some recent measures are :— 


1886°516 : 77°°39 : 0-60, Tarrant (4.1V., 2866). 
1886-78 ~3 75°50}: 0-774 Hs Struves 

1887°584 : 69°98 : 0°67, Schiaparelli. 

1887°826 : 71°81 : 0°63, Tarrant (4.1., 2899). 
1888°83. : 70°60 : — 4H. Struve. 


53. 4 Aquarii = 5 2729. The companion has described an are of 
about 180° of the apparent orbit since its discovery by Sir W. Herschel 
in 1788. 


Some recent measures are :— 


1881°52 : 159°°6 : 07°52, Burnham. 
1887°823 : 170°49 : 0-53, Tarrant (4.1V., 2899) ; 
‘¢measured distance too large.” 


54. 61 Cygni = = 2758. This famous star has long been suspected _ 


of being a binary pair, but the matter seems still somewhat doubtful. 
If really binary the period is very long. 


The following are some recent measures :— 


1886°855 : 121°°038 : 21°06, Tarrant (4.1V., 2866). 
1887:68 121-0 =: » 20) 508, Schiaparelli. 


Burnham says (4.WV., 2957)—“ 1889-468 and 1889°502. Both stars 
single in the 36-inch with powers up to 1000.” 


An observation of Bradley’s gives :— 


1753°80 : 35°4 ; 19763. 
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Assuming a parallax of 0°45 Peter’s “final” orbit (period = 782°6 
years) gives for the combined mass of the components 0°461 (sun’s 
mass = 1), and a mean distance of 65°62 times the sun’s mean distance 
from the earth. This orbit was used by me in computing the relative 
brilliancy given in the Catalogue. 


55. 6 Equuleii = O 5 535. This is the brighter component of the 
wide double star } 2777. It has the shortest period of any known 
binary, three revolutions haying been completed since its discovery in 
1852. The period found by Wrublewsky is probably not far from the 
truth, but his orbit does not represent the measures very satisfactorily. 


Some recent measures are :— 


1883°55 : 3807°6 : 021, Burnham. 
1887-88 : 203-2 : 0°47, Schiaparelli. 
1888°60 : 213°4 : 0°35, Leavenworth. 
1888°69 : 189°9 : 0-25, Burnham. 


Burnham says (4.W., 2957)—“‘ 1889-515, slight elongation with 
the 36-inch in the direction of 343°-2. Distance not more than 0’"10.”’ 


56. 7 Cygni = A. Clark, 13. Recent measures show that my orbit 
will require revision. 


Some of these measures are :— 


1880-78 : 13794 : 1'°04, Frisby. 

1888-733 : ‘Single, with all powers up 
to 3300. Good definition.” 

1889°49 : 36°75 : 0:50, Burnham. 


Burnham. 


57. € Aquarii = 5 2909. An arc of only about 53° of the apparent 


orbit has been described since its discovery by Sir W. Herschel in 


1779. The period found by Doberck is the longest yet computed for 


any binary star. 


Some recent measures are :— 


1885-720 : 328°0 : 8-330, Perrotin. 
1886-945 : 826°53: 3-48, Tarrant (A.W, 2866). 
1888°93 : 325°8 : 3:08, Leavenworth (6 nights). 


58. a Cephei = O 3 489. About 40° of the apparent orbit has 
been described since 1846. Glasenapp’s elements represent the 
measures closely. 
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1883°86 : 32°16 : 1°34, Engelmann. 
1888°67 : 32°50 : 1°16, H. Struve. 


59. 85 Pegasi. The companion has described about 222° of its 
apparent orbit since its discovery in 1878. Owing to the faintness of 
the small star the pair has always been a difficult object, even with 
large telescopes. 


Recent measures are :— 


1888°69 : 126°7 : 0-95, Burnham (36-inch 
refractor). 

1889°59 : 184°7 : 0:94, Burnham. 

1890755 : 139°0 : 0°78, ,, (private letter). 


I find that the proper motion of 85 Pegasi is 1221 in the direction 
141°25. (See Monthly Notices, R. A.8., April, 1889.) 


NOTES ADDED IN THE PRESS. 


Professor Pickering says that, in the spectra of 3 228 and 42 
Come Berenices, ‘‘the hydrogen lines are strong in the ultra violet 
portion of the spectrum,’ a fact which seems ‘to indicate that the 
fainter component is of the first type’ (private letter, July, 1890). 


4. O & 20 = 66 Piscium :— 
1886°656 : 385195 ; 045, Leavenworth. 
8. 40 Eridani (BC). Other measures are :— 


1886:001 : 112°2 :; 8:22, Leavenworth. 
1888°869 : 105°5 ©; 2 °81, Tarrant. 


18a. O 3 215. My elements represent all the measures fairly 
well, both in angle and distance. The change of position angle has 
been very slow, owing to the fact that the companion has been moving 
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round the apoastron end of the orbit since 1844. Although the change 
in position angle has been only about 52°, there has been a change in 
the mean anomaly of nearly 146°. A recent measure is— 


1888°26 : 214°30 ;: 0:77, Schiaparelli. 
29. € Bootis— 


1889°615 : 249°°9 ; 387:3806, Maw ( Observatory, 
Nov. 1890). 


9 9? 


1890°409 : 246°2 : 38°15, 
31. y Corone Borealis = } 1937— 

1887-427 : 186°6 : 0:82, Hough (4.¥., 2978). 
38. € Herculis— 

MSSocOt =) 9 f17-8 9 1-55, Hough (4.2V., 2978). 


42. = 2173. Owing to the high inclination of the real orbit, the 
apparent orbit is a very elongated ellipse. 


43. w Herculis. Other measures are :— 


1882754 : 258°°9 : 0-87, Hough (4.1V., 2978). 
1889'51 : 357°9 -: 0°55, Burnham (4.W., 2957). 


45a. 99 Herculis= A.C. 15. A binary star discovered by Alvan 
Clark, at Dawes’ Observatory, in 1859. As the distance is now small, 
and the companion very faint, the object is at present beyond the 
reach of all but the largest telescopes. My orbit represents the 
measures fairly well. The minimum distance seems to have occurred 
about 1885-50, when the position angle was 156°°75, and the distance 
about 0-18. The distance is now increasing. Some recent measures 


are :— 


1881-48 : 299-4 : 051, Burnham (4.W., 2957). 
1888-733 : Single with 36-inch refractor, Burnham. 

1889°502 : 28192 : 0-65, Burnham (4./., 2957). 
1890°45 : 285°1 : 0°56, 7 (private letter). 


46. ¢ Sagittarii— 


1886°772 : 271°9 : 0°53, Leavenworth. 
1890-49 : 251°1 : 0-76, Burnham (private letter). 
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50. O. 3 400. Professor Hough gives— 


1887-709 : 122°7 : 03 +. ‘ Distance probably less 
than 07°30” (4.NV., 2978). 


51. @ Delphini. Other measures are— 


1886°886 : 2388°°12 : 0°22, Schiaparelli. 

1887°558 : 278 °52 : 0°36, Tarrant. 

1887-747 : 308°1 : 0°38 +, Hough (4.¥,, 2978). 
1890-49 : 824°2 : 0°45, Burnham (privateletier). 


52. A Cygni = O. 3, 413— 


1887-70. 2 (6°°0  : 07°74) Hough C4, 2978). | 
58. 4 Aquarii = 3 2729— : 


1886°746 : 168°3 : 0:54, Leavenworth. 


55. 6 Equuleii :— 


1887-78 3 1959:2)\ : 0-49) Hough 4a 2978): 
1989-624: 193-1: 0-92) 8 : 


Professor Hough says:—‘' The distance in 1889 is certainly less 
than 03.” ) 


56. 7 Cygni. Other measures are :— 


1886°887 : 80° + : 0-5 +, Hough. 
1887°758 : 86-4 : 0-44, 9. 
1890°54 : 20°5 : 0 °54, Burnham (private letter), 


57. € Aquarii— 
1886°791 : 147°°8  : 8/54, Leavenworth. 


This measure seems to require a correction of 180°. 
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Minutes of Proceedings. 63 


Monpay, May 12, 1890. 


Rev. Dr. Haveuton, F.R.s., President, in the Chair. 


Rev. George Raphael Buick, m.a., signed the Roll, and was ad- 
mitted a Member of the Academy. 


Dixon C. O’Keefe, m.a., and Robert Lloyd Woollcombe, 11.p., 
were elected Members of the Academy. 


Mr. Justice O’Hagan took the Chair while the President read a 
Paper ‘On the Newtonian Chemistry—1. General Principles; 
2. Binary Compounds; 3. Ternary Compounds.” 


The Secretary read a Paper by Dr. Scharff ‘‘On some New or 
Rare Fishes from the South-West Coast of Ireland.” 


Donations to the Library were announced, and thanks were voted 
to the Donors. 


Monpay, June 9, 1890. 
Rey. Dr. Havenron, F.z.s., President, in the Chair. 


Robert Lloyd Woollcombe, t1.p., signed the Roll and was ad- 
mitted a Member of the Academy. 


The Secretary read a Paper by Mr. H. C. Hart, 3.a., ‘On the 


: Range of Flowering Plants and Ferns on the Mountains of Ireland.” 


The Secretary read a Paper by Mr. J. E. Gore, F.r.a.s.—‘‘ A. Cata- 


logue of Binary Stars for which Orbits have been computed.” 


The Treasurer laid on the table the Audited Accounts for 1889-90, 
and the Estimate for 1890-91. 


|. The Treasurer read the list of Members in arrear, as ordered by 
_ By-Law 3, chapter iii. | 


R.I.A. MINUTES, SESSION 1889-90. [7] 
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Monpay, June 23, 1890. 
J. K. Ineram, LL.D., s.F.1.c.D., Vice-President, in the Chair. 


Rev. Rowland Scriven, m.a., signed the Roll, and was admitted a 
Member of the Academy. 


Professor J. P. O’Reilly read a Paper ‘‘On the Occurrence 
of Serpentine in the Rocks of Bray Head.” 


Professor B. Williamson, F.R.S., F.T.c.D., read a Paper ‘‘On 
Curvilinear Co-ordinates.” 


The Secretary read for Mr. W. Percy Sladen a Report ‘‘ On some 
Echinoderms from the South-West Coast of Ireland.” 


Donations to the Library were announced, and thanks were voted 
to the Donors. 


The following grants, recommended by the Council, were approved 
of by the Academy :— 


£20 to Messrs. R. Patterson and R. Lloyd Praeger to assist them 
in their Researches into the Vertebrate Portion of the Fauna of Ulster. 


£10 to Mr. J. F. X. King to assist him in his Investigations into 
the Neuropterous Fauna of the North of Ireland. 


£100 to a Committee, consisting of Prof. Cunningham, m.p., Rev. 
Dr. Haughton, F.r.s., and Prof. Haddon, m.a., to assist in the pur- 
chase of Anthropometrical Instruments. 


Read Letter to the Council from Sir West Ridgeway, June 13, 
1890, enclosing a Draft Agreement for transferring the Museum 
of the Academy to the Museum of Science and Art, Dublin, Which 
Agreement had been approved of by the Council. 


‘‘We the Royal Irish Academy, incorporated by Royal Charter, 
considering that it has been deemed advisable for increasing the 
utility of the Museum, and securing both its future preservation and 
enlargement as a National Collection, to transfer and convey to the 
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Lords of the Committee of Council on Education on behalf of the 
public, the entire collection of antiquities, coins, and medals, together 
with the cabinets and glass cases in which the same are contained, if 
said latter be required, all belonging to the said Royal Irish Academy, 
with all such additions as may be hereafter received; and the said 
Lords of the Committee of Council on Education, having agreed to 
accept of this transfer on the terms and under the conditions specified 
below, all of which have been agreed to and approved of by the said 
Royal Irish Academy: Therefore, We, the said Royal Irish Academy, 
do now by these presents, but under the conditions and regulations 
after expressed and referred to, give, grant, assign, transfer, convey, 
and make over to and in favour of the said Lords of the Committee of 
Council on Education, for behoof of the public, all and whole the 
collection of antiquities, coins, and medals, belonging to the said Royal 
Irish Academy, with all such additions as may be hereafter made 
thereto, together with the cabinets and glass cases in which the same 
are contained, if such latter be required; and it is hereby expressly 
conditioned and declared, that the said Lords of the Committee of 
Council on Education shall, by acceptance hereof, be bound and obliged 
to retain the said collection in Ireland, in suitable apartments pro- 
vided in the Science and Art Museum in Dublin, and at all times 
thereafter shall provide for the preservation and exhibition to the 
public of the collection of antiquities, coins, and medals hereby con- 
veyed: and also it is hereby expressly conditioned and declared that 
the charge and custody of the said collection of antiquities, coins, and 
medals above transferred, shall remain with the said Royal Irish 
Academy, subject to such regulations and directions as may from time 
to time be prescribed by the said Lords of the Committee of Council 
on Education, but soas to leave the Royal Irish Academy as unfettered 


in the charge and management of the Museum as circumstances will 


allow: and also that the funds required to furnish the requisite means 
for the preservation and exhibition thereof, and to pay the salaries of 
the present officers of the Museum, who are to become officers of the 
Science and Art Department, and for the purchase of Irish Antiquities 
as at present voted under the existing Treasure Trove Regulations, 
Treland, are to be provided by an estimate to be submitted to Parlia- 
ment each year. 
‘‘ In witness whereof,” &c. 
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Whereupon it was moved by Master Pigot, seconded by the 
Right Rev. Dr. Reeves, Bishop of Down and Connor, and unanimously 


Resorvep>—‘‘ That the President and Treasurer be authorized to 
affix the Corporate Seal of the Academy to the Instrument, the draft 
of which is now submitted, transferring the Museum of the Academy 
to the Lords of the Committee of Council on Education.”’ 


Monpay, Novemser 10, 1890. 
Rev. Dr. Haveuton, F.R.s., President, in the Chair. 


The President mentioned that the Instrument conveying the 
Museum of the Academy to the Science and Art Department had been 
sealed and signed by the President and Treasurer of the Academy on 
behalf of the Academy, and had also been sealed and signed on behalf 
of the Science and Art Department; and that the Museum had been 
transferred to the Science and Art Museum, Dublin. 


The Rev. G. Salmon, p.v., Provost of Trinity College, Dublin, 


moved, and the Very Rev. J bitn O’Hanlon, p.p., seconded the follow- 
ing resolution :-— 


‘That the Royal Irish Academy desires to place on record its deep 
sense of the great loss which it has sustained by the decease of the 
Rev. J. A. Galbraith, m.a., s.F.7.c.D., who had been over forty-five 
years one of its Members, during which period he had served several 
times on its Council, and had been a frequent contributor of scientific 
papers to its Meetings. | 


‘¢The Academy tenders its sincerest sympathy to the members of 
his family in their bereavement.” 


The Secretary read for Professor Morgan W. Crofton, F.z.s., a 
Paper ‘‘ On Applications of Operative Symbols.”’ 


The President exhibited and made some remarks on Two Meteoric 
Stones that fell in Winnabayo County, Iowa, on the 2nd May, 1890. 


Donations to the Library were announced, and thanks were voted 
to the Donors. 
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Saturpay, NovremBer 29, 1890. 
(Srarep Mzertine.) 


Rev. Dr. Haveuton, F.z.s., President, in the Chair. 


The Ballot was opened for the election of Two Members of Council, 
and Mr. B. Williamson, F.z.s., and Mr. W. R. Molloy were appointed 


Scrutineers. 


The following letter from Miss Galbraith was read :— 


‘¢46, LANSDOWNE-ROAD. 


*‘Sir,—Will you kindly offer to the Royal Irish Academy the 
grateful thanks of my brothers, sisters, and myself, for the Resolution 
passed by them on the 10th inst. 

‘¢ We shall cherish it among the memorials of our dear father. 


‘‘ Yours faithfully, 


‘¢ Hannan GALBRAITH. 
“ Mov. 15th.” 


The following Resolution was proposed by Mr. J. R. Garstin, p.t., 
seconded by Dr. F. A. Tarleton, r.t.c.p., and unanimously adopted :— 


‘¢' That the Royal Irish Academy desires to place on record its 
sense of the loss it has sustained by the death of the Hon. John 
O’Hagan, m.A., who was a Member of the Academy since 1866, served 
on its Council, and at the time of his decease was the senior Vice- 
President of the Academy. 

‘¢ That a copy of this Resolution be sent to the Members of his 
family, with an expression of the sympathy of the Academy with 
their sorrow.” 


By-Law 6, chapter ix., having been suspended, visitors were 
admitted. 


Mr. George Coffey, p.z., read a Paper ‘‘ On the Decorative Treat- 
ment of the Inscribed Figures in the Chamber of the Tumulus at New 
Grange, illustrated by a series of twenty photographs thereof.” 


R.I.A. MINUTES, MINUTES, 1889-90. [8] 


68 Royal Lrish Academy. 


Cunningham Memoir, No. vr., ‘‘On the Morphology of the Duck 
and the Auk Tribe,”’ by W. Kitchen Parker, F.r.s., was laid on the 
table. 


Donations to the Library were announced, and thanks were voted 
to the Donors. 


On the report of the Scrutineers, the President declared Mr. George 
H. Kinahan and Dr. William Frazer duly elected Members of Council. 


The President under his hand and seal appointed the Right Rev. 
Dr. Reeves, Bishop of Down, Connor, and Dromore, a Vice-President 
of the Academy, a vacancy having been caused by the death of the 
Hon. John O’Hagan. 


en 


JANUARY, 1891. | 


PUBLICATIONS 


OF THE 


ROYAL IRISH ACADEMY. 


a ee 


TRANSACTIONS: 
Quarto, Boards; or in Parts, stitched. 
Vors. I. to XXVIII. (some out of print.) 
Vou. XXIX. (Current Volume.) 


ART 

)l.—On the Plane Sections of the Cylindroid. Being the Seventh Memoir on the Theory 
of Screws. By Sire Ropert 8. Baur, LL.D., F.R.S. (With Plates I. and II.) 
Price 8s. (December, 1887.) 


2,—On the Ogham Monument at Kilcolman. By the Ricut Rev. Dr. Graves, Lord 
Bishop of Limerick. Price 1s. (December, 1887.) 


3.—On Two-Nosed Catenaries and their application to the Design of Segmental Arches. 
By T. AuexanpeEr, C.E.; and A. W. Tuomson, B.Sc., Assoc. Mem. Inst. C.E. 
(With Plate III.) Price 3s. (November, 1888.) 


t.—The Brain and Eyeball of a Human Cyclopian Monster. By D. J. Cunnincuam, 
M.D. (Edinb. et Dubl.); and E. H. Bennerr, M.D. (With Plates LV. and V.) 
Price 1s. 6d. (November, 1888.) 


),—On the Theory of the Content. By Sir Roxpert 8. Batu, LL.D., F.R.S. Price 
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4.—The Tripartite Life of St. Patrick: New Textual Studies. By the Rev. B. 
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"'.—Geometrical Illustrations of Newlands’ and Mendelejeff’s Periodic Law of the Atomic 
i Weights of the Chemical Elements. By the Rev. Samurn Haveuton, M.D. 
(Dubl. et Bonon.), D.C.L. (Oxon.), LL.D. (Cantab. et Edinb.). Price 2s. 
(June, 1889.) 


.—The Eighth Memoir on the Theory of Screws, showing how Plane Geometry Illus- 
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Freedom. By Sir Ropsrt §. Baur, LL.D., F.R.S. (With Plate VI.) Price 
ls. 6d. (June, 1889.) 


/—The Focal Circles of Spherical Conics. By the Rigut Rev. Dr. Graves, Lord 
Bishop of Limerick. Price 1s. (July, 1889.) 


~ .—On Three Similar Figures, with an Extension of Feuerbach’s Theorem. By 
bigs Wir 8. M‘Cay, M.A., F.T.C.D. Price ls. (July, 1889.) 


_.—On the Motion of a Particle, and the Equilibrium of Flexible Strings on a Spherical 
7 Surface. By T. Preston, M.A. Price 1s. (July, 1889.) 


.—The Pectoral Group of Muscles. By Bertram C. A. Winpiz, M.A., M.D. (Dubl.); 
Professor of Anatomy, Queen’s College, Birmingham. Price 1s. (November, 1889.) 


" .—Markree Observations of Double Stars. By W. Doprercx, Pu.D., M.R.I.A., 
Director of the Hong-Kong Observatory. Price 1s. (March, 1890.) 


| |,—Contributions to a knowledge of the Granites of Leinster. By W.J. Soruas, LL.D., 
F.R.S., Professor of Geology and Mineralogy, Dublin University. Price 3s. 6d. 
(January, 1891.) 
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Vol. II., complete 
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Vol. IV., complete 


X., 1836 to 1870 (some out of print). 


[ Title-page and Index with Pt.1, Vol. III. | 
. [ Litle-page and Index with Pt.1, Vol. IIT. ] 
. [ Title-page and Index with Part 10. ] 
. [Title-page and Table of Contents with Part 6.] 


Serres IT. (Polite Lnterature and Antiquities) : 
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[ Title-page and Index with Pt. 13. | 
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Series II].—Vol. I., No. 1, December, 1888. Price 5s. 
“3 a No. 2, December, 1889. Price 2s. 6d. 
es a No. 3, June, 1890. Price 3s. 6d. 
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(In Series III. the Papers relating to Science, Polite Literature and Antiquities, | | 


Price 3s. 6d. 


are published together, as in Series I.) 


CATALOGUE OF THE ANTIQUITIES IN THE MUSEUM | 


OF THE ACADEMY 


By Srr Witiram Rk. Wipe, M.D., M.R.I.A. 


Part 1.—(Stonr, EARTHEN, AND VEGETABLE MATERIALS.) [Out of print.) <i 
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PHOTOGRAPHS OF ANTIQUITIES IN THE MusrEuM oF THE ACADEMY, 
Mounted on card- board, 7s. each. [List on application. | 


*Phe Museum was transferred in October, 1890, to the Science | 


IRISH 


HE accurate study and critical investigation of the ancient literary and his- 
toric monuments of Ireland have hitherto been impeded by the absence of — 


MArTeRIALS AND BRonzE.) Price 7s. 6d. 


3.—(ANTIQUITIES OF GOLD.) Price ds. 6d. 


and Art duseum, Dublin. 


MANUSCRIPTS—FACSIMILES. 
[Editions limited to 200 copies. | 


fac-similes of the oldest and most important Irish Manuscripts. 


With a view of supplying this acknowledged want, and of placing beyond risk | 
of destruction the contents of Manuscripts, the Academy has undertaken the pub- 
lication of carefully collated lithographic or photo-lithographic copies of the oldest | — 


Trish texts still extant. 
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/n folio, on toned paper.—Price £38 8s. 


EABHAR NA H-UIDHRI: a collection of pieces in prose and verse, in the 
Trish language, transcribed about A.D. 1100; the oldest volume now known 
mtirely in the Irish language, and one of the chief surviving native literary monu- 
-ments—not ecclesiastical—of ancient Ireland ; now for the first time published, 
trom the original in the Library. of the Royal Trish Academy, with account of the 
' manuscript, description of its contents, index, and fac-similes in colours. 


‘In Imperial folio, on toned paper.—Price £4 4s.; or £2 2s. per Part. 
| Parts |, and I/.; or in One Vol., half calf. 


EABHAR BREAC—the ‘‘ Speckled Book’’—otherwise styled ‘‘ The Great 
Book of Dun Doighre’’: a collection of pieces in Irish and Latin, tran- 
jeribed towards the close of the fourteenth century; ‘‘the oldest and best Irish 
MS. relating to Church History now preserved.” =e). Petrie.) Now first pub- 

ished, from the original MS. in the Academy’s Library. 


/n Imperial folio, on toned paper, with a Photograph of a page of the 
Original.—Price £6 6s. 


HE BOOK OF LEINSTER, sometime called The Book of ‘‘GLENDALOUGH”’: 
a collection of pieces in the Irish Language, compiled in part about the 
i niddle of the twelfth century. From the original MS. in Trinity College, Dublin, with 
; atroduction, analysis of contents, and index, by Roperr Arxkinson, M.A. Ths iD: 
_ ’rofessor of Sanskrit and Comparative Grammar in the University of Dublin, Secre- 
ary of Council, Royal Irish Academy. 
“The Book of Leinster is one of the most important of the fragments of Irish 
“iterature that have come down to us. In addition to copies of the native prose his- 
orice accounts of the Tain Bo Cualnge, the Borama, &c., it contains a large fragment 
fan early prose translation of the Historia de Excidio Troiae of Dares Phrygius ; ; 
_ great number of the poems and prose introductions of the Dindsenchas or legendary 
| ccount of the origin of the names of places in Ireland; very many historic poems, 
1 which the legendary and traditional accounts of the early history of the country 
: ‘re preserved ; Irish genealogies and hagiologies ; and a great number of interesting 
tories, illustrative of the manners and customs, the modes of thought, and the 
tate of culture, &c., of the people of Ireland just about the period of the Anglo- 
_ forman Invasion. 
| 
| 


/n Imperial folio, reproduced by Photo-lithography.—Price £5 5s 


| Sime BOOK OF BALLYMOTE: a collection of pieces in the Irish Language, 
dating from the end of the fourteenth century ; now published in Photo- 
7 ithography from the original Manuscript in the Library of the Royal Irish 
_cademy. With Introduction, Analysis of Contents, and Index, by Rosurr 
_ 2xryson, M.A., LL.D., Professor of Sanskrit and Comparative Philology i in the 
University of Dublin ; Secretary of Council, Royal Irish Academy. 
| The Book of Ballymote contains numerous articles of interest to the Scholar 
a nd to the Antiquary. The original portion consists of—Genealogical Lists ; 
istories and Legends; a fragment of the Brehon Laws; a copy of the Dind- 
inchas ; Treatises on Grammatical Topics, &c. The other portion contains trans- 
_ tions from Latin originals: the Destruction of Troy, the Wandering of Ulysses, 
i te Story of the Aineid, and the Life of Alexander the Great. 
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THE IRISH MANUSCRIPT SERIES. 


Volume I., octavo.—Part 1.—Containing: (1) Contents of The Book of Fermoy; || 


(2) The Irish MS. in Rennes; (3) MacFirbis on some | 
Bishops of Ireland; (4) Tain Bo Fraich; (5) Tochmare | 
Bec-Fola, &e. Price ds. | 
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Appendix. Price 3s. 6d. 
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Volume I., octavo.—Part 1.—W. M. Hennessy: Mesca Ulad. Price 4s. 


Volume lI., octavo. Ropert Atkinson, M.A., LL.D.: The Passions and Homilies | 
from Leabhar Breac. With an Introductory Lecture on | 
Irish Lexicography. (Pages 1 to 958.) Price 30s. 


THE CUNNINGHAM MEMOIRS. 


No. I.—Jonun Caszy, LL.D., Dubl.; F.R.S.: On Cubic Transformations. 
Price 5s. (June, 1880.) i. 
No. Il.—D. J. Cunninenam, M.D., Edin. & Dubl.: On the Lumbar Curve in | 
Man and the Apes. (13 Plates.) Price 7s. 6d. (July, 1886.) 
No. IlI.—Rev. Samurt Havenron, M.A., M.D., Dubl.; F.R.S.: New Researches | 
on Sun-heat, Terrestrial Radiation, &c. (9 Plates.) Price 4s. (Decem- 
ber, 1886.) ‘ “ 
No. IV.—Sir Rosert §. Batt, LL.D., Dubl.; F.R.S.: Dynamics and Modern 
Geometry—A New Chapter in the Theory of Screws. Price 2s. 
(June, 1887.) 
No. V.—J. Brruinenam: The Red Stars—Observations and Catalogue. New 
Edition, edited by Rrv. T. Espin, M.A. Price 8s. (May, 1890.) 
No. VIL—W. K. Parker, F.R.S.: On the Morphology of the Duck Tribe 
(Anatide); and the Auk Tribe (Alcid@). (9 Plates.) Price 5s. 6d. 
(November, 1890.) 


Index to the Papers published in the TRANSAcTIONS, CUNNINGHAM MeEmorrs, and 
InisH Manuscript SERIES, from 1786 to 1886. Price 2s. 6d. 
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Transactions, Vout. XXVI. (Screncz). 

| PART 

| i.—On the Binary Stars 44 Bootis,  Cassiopeie, and u Draconis. By W. Dosercx, Pu. D., 
Member of the International Astronomical Society, Astronomer at Markree 
Observatory. With Addenda to Previous Memoirs. Price 1s. 

2.—On the Intertubular Tissue of the Mammalian Testis. By Revpen J. Harvey, M.D. 
(With Plate I.) Price 1s. 

_| 3.—Report on the Chemical, Mineralogical, and Microscopical Characters of the Lavas 

i} of Vesuvius from 1631 to 1868. By Rev. Samurt Haveuton, M.D., D.C.L., 

| F.R.S., Fellow of Trinity College, and Professor of Geology in the University 

of Dublin; and Epwarp Hutz, M.A., F.R.S., Director of the Geological 

Survey of Ireland. (With Plate II.) Price 4s. 6d. 

, —On w Leonis considered as a Revolving Double Star. By W. Dosrrcx, Pu.D., 

i M.R.I.A., Astronomer at Markree Observatory. Price 1s. 

'5.—Report on the Exploration of Shandon Cave. By A. Lerru Apams, F.R.S., F.G.S., 

Professor of Zoology in the Royal College of Science for Ireland. (With 

Plate III. and Woodcuts.) Price 1s. 6d. 

‘6.—Report on the Allotropism of Selenium, and on the Influence of Light on the 

Electrical Conductivity of this Element. By Harry Narizr Draprsr, F.C.S., 

and Ricuarp J. Moss, F.C.S. Price 1s. 

'7.—The Red Stars: Observations and Catalogue. By J. Brrmincuam. Price 4s. 
8.—On a new Species of Parasitic Green Alga belonging to the Genus Chlorochytrium 
of Cohn. By Epwarp Prercevat Wricut, M.A., M.D., F.L.S.; Professor of 
Botany in the University of Dublin; Secretary to the Royal Irish Academy. 
(With Plates IV. and V.) 

9. On a Species of Rhizophydium Parasitic on Species of Ectocarpus, with notes on the 
 Fructification of the Ectocarpi. By Epwarp Prercrvat Wricut, M.A., M.D., 
| F.L.S.; Professor of Botany in the University of Dublin; Secretary to the 
Royal Irish Academy. (With Plate VI.) Price 1s. 6d. 

‘ DA Supplement to Sir John Herschel’s ‘‘ General Catalogue of Nebule and Clusters 
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of Stars.’ By J. L. E. Dreyer, M.A., F.R.A.S., Astronomer at the Earl of 
. Rosse’s Observatory. Price 2s. 

5 |.—On the aspect of Mars at the Oppositions of 1871 and 1873. By C. E. Burton. 
: (With Piates VII. and VIII.) Price 1s. 

_ |}.——Direct Demonstration of the Properties of the First Negative Pedal of a Central 
Conic from any Point in its Plane. By Joun C. Mazer, M.A. Price 1s. 
_.—On the Intersections of Plane Curves of the Third Order. By ANDREW SEARLE 
Hart, LL.D., Vice-Provost, Trinity College, Dublin. Price 1s. 

~ .—On a Proof that every Algebraic Equation has a Root. By Joun C. Mauer, M.A. 
},.—On a certain Surface derived from a Quadric. By Joun C. Matz, M.A. Price 1s. 
4 .—Attempt to deduce the General Laws of the Variations of Temperature at the Karth’s 
Surface from those of Solar and Terrestrial Radiation. By the Rev. H. Luoyp, 
D.D., D.C.L., Provost of Trinity College, Dublin. Price 1s. 

Report on the Acanthology of the Desmosticha (Haeckel). Part I.--On the 
*| Acanthological Relations of the Desmosticha. By W. H. Macxrntosn, B.A. ; 
Senior Moderator in Natural Science, Trinity College, Dublin. (With Plates IX., 
X., XI.) Price 2s. 
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18.—On the Cell-structure of Griffithsia setacea (Zilis), and on the Development of its 
Antheridia and Tetraspores. By Epwarp Prrcrva, Wrieut, M.A., M.D., 
F.L.S., F.R.C.8.I.; Professor of Botany in the University of Dublin. (With 
Plates XII. and XIII. ) 


19.—On the Formation of the so-called ‘‘ Siphons,’’ and on the Development of the 
Tetraspores in Polysiphonia. By Epwarp Prrcevat Wricut, M. Bs) M.D.,§ 
F.L.S., F.R.C.S.I. (With Plate XIV.) Price 2s. 6d. | 
20.—On the Equations of Circles (Second Memoir). By Joun Caszy, LL.D., F.R.S., 
M.R.I.A., Professor of Mathematics in the Catholic University of Irelen4 | 
Price 3s. 6d. . 


21.—On the Correlation of Lines of Direction on the Earth’s Surface. By . 
P. O’Rettty, C.K., Professor of Mining and Mineralogy, Royal Coll 
Science, Ireland. Price 1s. 


22.—Explanatory Notes and Discussion of the Nature of the Prismatic Forms of a - 1p| 
of Columnar Basalts, Giant’s Causeway. By Josrpu P. O’Rettty, ue 
Central School of Paris; Professor of Mining and Mineralogy, Royal College of| 
Science, Ireland. (With Plates XV. to XVIII.) ['Title-page and Table of Con-| 
tents to Volume XXVI.] Price 5s. 
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1.—On the Bell of St. Patrick, called the Clog an Edachta. By Witu1am Rervezs, D.D. | 
Price Is. 


2.—On an Ogham Inscription. By Ricur Rey. Cuartzs Graves, D.D., M.R.I1.A., 
Lord Bishop of Limerick, &c. (With Plate I.) Price 1s. 


3.—On the Croix Gammée, or Swastika. By Riour Ruy. Cuartes Graves, D.D.,| 
M.R.I.A., Lord Bishop of Limerick, &c. (With Illustrations). Price 1s. 


4.—Fasciculus of Prints from Photographs of Casts of Ogham Inscriptions. By Sir 
SAMUEL Frereuson, LL.D. (With Plates I.* to V.) Price 2s. | 


5.—On Sepulchral Celle. By Str Samuet Frerevuson, LL.D. Price 1s. 
6.—On the Patrician Documents. By Sir Samvet Frerauson, LL.D. Price 3s. 
7.--On the Stowe Missal. By Ruy. B. Mac Carruy, D.D. Price 4s. (With Plate V1) | 


8.—On a Syriac MS. belonging to the Collection of Archbishop Ussher. By Very Rey. 
Joun Gwynn, D.D. [Title-page and Table of Contents to Volume XXVII.] | 
Price 2s. 
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1.—On Chemical Equilibrium. By Francis ALEXANDER TarueTon, LL.D., Fellow | 
and Tutor, Trinity College, Dublin. Price 1s. 


2.—On a New Genus and Species of Sponge with supposed Heteromorphic Zooids. By | 
Epwarp Perceyvat Wricut, M.A., M.D., F.L.S., Professor of Botany in the — 
University of Dublin. (With Plate I) bricerlis: ! 
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‘| 3.—On Blodgettia confervoides of Harvey, forming a new Genus and Species of Fungus. 
By Epwarp PrrcevaL Wricut, M.A., M.D., F.L.S., Professor of Botany in 
the University of Dublin. (With Plate II.) 

4.—On new Genus and Species of Unicellular Alga, living on the Filaments of 
Rhizoclonium casparyi. By Epwarp Prrcorvat Wricut, M.A., M.D., F.L.S., 
&c., Professor of Botany in the University of Dublin. (With Plate II.) 

| Price 1s. 

") 5.—On the Periods of the First Class of Hyper-Elliptic Integrals. By Witut1am R. 

Westrorr Roserts, M.A. Price 1s. 


/6.—New Researches on Sun-heat and Terrestrial Radiation, and on Geological Climates. 

By Rev. Samvet Haventon, M.D. Dubl.; D.C.L. Oxon.; LL.D. Cantab. 

' (Part I.) 

New Researches on Sun-heat and Terrestrial Radiation, and on Geological 
Climates. By Rev. Samurn Havueuron, M.D. Dubl.; D.C.L. Oxon. ; 
LL.D. Cantab. (Part II.) Price 2s. 


‘7.—Extension of the Theory of Screws to the Dynamics of any Material System. By 
Rosert §. Batu, LL.D., F.R.S., Astronomer Royal for Iveland. Price 1s. 6d. 


»8.—On some hitherto undescribed Compounds of Selenium. By Cuarzes A. CAMERON, 
| M.D., Professor of Chemistry; and Epmunp W. Davy, M.D., Professor ot 
| Forensic Medicine, Royal College of Surgeons, Ireland. Price 1s. 
9.—Certain Problems in the Dynamics of a Rigid System Moving in Elliptic Space. By 

Rozert §. Batt, LL.D., F.R.S., Andrews Professor of Astronomy in the 
University of Dublin, and Astronomer Royal of Ireland. Price 1s. 


/0.—On some Deductions from M‘Cullagh’s Lectures on Rotation. By Francis A. 
0 | Tarteton, LL.D., F.T.C.D. Price 1s. 

> t.—On Certain Definite es By Joun C. Maret, M.A., Professor of Mathematics, 
Queen’s College, Cork. Price 1s. 


2.—On the Embryology of the Mammalian Muscular System. No. I.—The Short 
? Muscles of the Human Hand. By Bertram C. A. Winpte, A.B., M.B., B. Cu., 
and Senior Moderator in Natural Science, University of Dublin; Pathologist to 
the General Hospital, Birmingham. (With Plates III. and IV.) Price 1s. 6d. 


\. —Report on the Acanthology of the Desmosticha. (Part II.) By H. W. Macxinrosu, 
Ls M.A., M.R.I.A., Professor of Zoology, and Curator of the Museum of Anatomy 
and Toplony i in a University of Dublin. (With Plates V.to VIII.) Price 1s. 


.—Report on the Acanthology of the Desmosticha. (Part III.) Further observations 
y on the Acanthology of the Diadematide. By H. W. Macxinrosn, M.A., 
M.R.I.A., Professor of Zoology, and Curator of the Museum of Anatomy and 
Zoology in the University of Dublin. (With Plates IX. and X.) Price Is. 


\.—Expansion of Elliptic Functions. By Witi1am Nicotzs, B.A. Price 1s. 


)».—On a Geometrical Transformation of the Fourth Order, in Space of Three Dimen- 
sions, the Inverse Transformation being of the Sixth Order. By L. Cremona, 
LL.D. Envrins., F.R.S., Professor of Higher Mathematics in the University of 
Rome. Price 1s. 
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PART | 
17.—Catalogue of the Earthquakes having occurred in Great Britain and Ireland durin 
Historical times; arranged relatively to Localities and Frequency of Occurrence 
to serve as a Basis for an Karthquake Map of the Three Kingdoms. By Josnp 
P. O’Rettty, C.E., Professor of Mining and Mineralogy, Royal College : 
Science, Ireland. (Plate XI.) Price 2s. 


18.—Report on some recent Foraminifera found off the Coast of Dublin and in the Iris 
Sea. By Freprrick Pryor Batkwitn and JoszpH Wricut, F.G.8. (Plate 
XII., XIII.; and XIV.) Price 2s. 


19.—On the Botany of Sinai and South Palestine. By H. C. Hart, B.A. (Plates KV! 
XVI., and XVII.) Price 2s. 


20.—On Three Circles related toa Triangle. By W.S. M‘Cay, M.A., F.T.C.D. Price 1) 


21.—On the Nitroprussides of the more important Bases of Opium. By Epmunp W 
Davy, A.M., M.D., M.R.I.A., Professor of Forensic Medicine, Royal Colleg 
of Surgeons, aa Examiner in Medical Jurisprudence, Pore University, Treland 
&c. Price Is. 


22.—Alphabetical Catalogue of the Earthquakes recorded as having occurred in Europ 
and adjacent Countries, arranged to serve as a Basis for an Earthquake Map of 
Europe. By Joseru P. O’Rurtiy, C.H., Professor of Mining and eee 
Royal College of Science, Dublin. Price an 6d. 
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23.—On some Properties of certain Plane Curves. By R. A. Ropers, M.A. Pies 1s 


24.—Observations on Lion-breeding in the Gardens of the Royal Zoological Society ¢ 
Ireland. By V. Batu, M.A., F.R.S., F.G.8S., M.R.I.A., Director of th 
Science and Art Museum, Dublin, and Hon. Sec. of the Royal Zoological 
Society. (Plate XVIII., and Tables). Price 2s. | 


25.—Geometrical Theorems. By Joun C. Maret, Professor of Mathematics, Queen’) 
College, Cork. ([Title-page and Table of Contents to Volume XXVIII. 
Price 1s. : 


[For Vol. XXIX., vide page 1.] 
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38.—On an Ancient MS. Life of St. Cailin of Fenagh, and on his Shrine. 
By the Rev. Denis Murpuy, 8.J., 


39.—On the occurrence of Idocrase in the County Monaghan. By Professor 
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Cairns, by the late G. V. Du Noyzr. With Remarks. By Wittiam 
FRazER, F.R.C.S.L., 


WILLIAM FRazEr, F.R.C.S.1., . 
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1886 and 1888. By R. F. Scuarrr, B.Sc., Pa.D., M.R.LA., . 


43.—Report on the Foraminifera obtained off the South-west of Ireland 
during the Cruise of the ‘‘Flying Falcon,” 1888. By JosmpH 
Weaicut, F.G.S. (Plate XX.), 


44,.—On the occurrence of Serpentine at Bray Head. By Professor J. P. 
O’REILLy, Royal College of Science, Dublin. (Plate XX1.), 


45.—On the Range of Flowering Plants and Ferns on the Mountains of 
Ireland. By Hrnry CuicueEster Harr, B.A., F.L.S., 


46.—A Catalogue of Binary Stars for which Orbits have been computed. — q 
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APPLICATIONS OF THE METHOD OF OPERATIVE 
SYMBOLS. By M. W. CROFTON, F.R.S. 


(COMMUNICATED BY JOHN CASEY, LL.D., F.R.S.) 
[Read NovEMBER 10, 1890.] 


A FEw applications of symbolical methods to Lagrange’s expansion, 
and one or two other questions in the Differential Calculus, are given 
in this short Paper. 

1. Lagrange’s theorem is :—If zs depends on z by the relation! 


z=a“+ 9(2), (1) 
a , Lene 
1,. 


2.3 + &e. 


F(z) = F(x) + 9 (4) F’(#) + —— 
A more symmetrical form is, putting ¢(z) = 4, 


F(@)=D1{14 eee, | DF (e)s 


or if we put © for the operator 
Dp? Dp 


a=1 D pera nat 
aah)! ol ti OLS 


F(2) = D“aDF(2); (2) 


+ &e. 


or differentiating both sides 
F'() 5 = oF (e); 


or putting for /’, for any function /' we shall have 


OF (2) = Fs) =, | (3) 


we shall find this is a case of the following:—If any operand be 
understood on both sides | 
QF (2) = F(z) 0. : (4) 


1 No generality is gained by writing y before ¢ (z), as usually done. 


ji 
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To prove this, we have in general! 


f(D) % = 2f(D) + f"(D); 
.. De—«cDr=rDr; 


Dror Dror ie Dror Dr“ gr-1 
Le VE eee 


Hence it is easy to see that 


24% — N= NO; 
*. A(e— o(2)) = 20 = (2 — (2) O. : (5) 


Hence (by writing x-¢(x) after each side of (5), &c.) it is easy to 
show for any power, positive or negative, of x- (2), 


Q (xe — px)" =(z — g2)rO, 
we conclude that for any function? 


__ Of (@ — gt) =f (2 -— 92)0; 


_ or, as any function of x can be put in the form /(# — ¢z), 


If, now, 1 be taken as operand? 


OF (x) | = F(z) al. 


Deo? D393 
Now, a= (14 Det + Te +.) 


Doy’  D*¢?9’ 
sli g++ a 


+.... 


=1409'(4) =1+ ¢(2) 01; 


1 dz 


es ree) ae (6) 


_ thus equation (3), 2.e. Lagrange’s theorem, is proved. 


1 An operand will be understood in all cases, unless otherwise stated. 


2 First for any rational integral function; any other function can be expressed 


| as a series of rational integral functions. 


3 A vertical bar indicates that the operations terminate there. 


2X2 
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By putting in (2) F(s-¢s) for F(z), we have the result 
F(z) = D'QDF (x — 9(2)), 


which we observe is independent of zs, or of the equation (1). For 
instance, let d(x) = 2”, 


24-4 
D" (1 D8, Bs +...) DF (« — x’) = F(z). (7) 

2. Several curious results as to infinite series follow from Lagrange’s 
theorem: thus, if s=2+y(s), and we write 6=¢(a), (the operand 
is 1) 


(pe) = or + (s9 +X pgs 4 ves. .) ngnrp' 


he yDor Ue Drpn*2 Reg 
=¢ +2(O% taco oe mG) .); 
let n =1, then 


Goo oats y’ D3 + 
2 1.2.3 


we thus obtain the ” power ofthis series, viz. if @ be any function 
of 2, 


Dor 2 2 a 
pe Ye Do ; (8) 
an eo eo 


Y De? ie 2 ahyo ne ” 
ot, Der +r 53 Dot...) =ortnly 


thus let 6 =e*, by reducing and putting h = ye*, 


oe h ae a 
: n+ 2 (n+ 3)? (n+ 4)* 
14n[ 4475 i? +—_— 8 + —_— ie. 
[2 Le Gs 
if n=—1, 
3 hs ht 
(1484S 1+60.)= ic i 87g 
Again, let s=x +’, so that 
TE 


dz 
Ne | = ee , but (2) es = D-! Ne, and — — yal. 
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Hence, by reducing, we find 


I ee ee 


| =i) ayy eta Os 


[2 ee ole 


Such results are not easy to verify by common algebra. 


3. The reciprocal or inverse of the operator 


ENCED 5 OS 


Q2=1+ Doxrt+ [2 [3 
nat path ik D?(2)? _ D*($z)8 
18 Oo =1 - Doz + [2 (3 

d 
where JD, as always, stands for in" 


This may be seen in different ways; I will use the following. 
Let us put 


then =1- Dirt oa — &e. Hence (2) 
D-\0! DF (2) = F(w), | 
where w=x2—wW(w). 
Now — F(2) = F(a + ye) = D1 ODF (cz) 


operate on both sides with D-“0'D, 
| D0! DF (x + ye) = D0’'0D F(z); 
F(w + Ww) = F(z) = D10'0DF (2); 
pee OOD sp) ak 
| As an instance, let (x) =%- x’, and we have the theorem :—The 
two operators 
14 D(a - 2) + ‘ , De - 2) + &e. 


1 — D(x? bo) + 5 De — «)* — &e. 
| are reciprocals. 
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4. It will be useful to state here certain formulas in the Calculus 
of Operations, some of which are not. new, before considering one or 
two questions in the Differential Calculus to which we will apply 
them. I would refer to a Paper on the subject in the Quarterly 
Journal of Mathematics, Oct., 1879, and to one in the Proceedings of 
the London Mathematical Society, vol. xii. If a(#) be any function, 


f(D + a'(2)) = eH) f(D) el), (1) 
Sf (# + a'(D)) = e(?) (x) ), (2) 
hence Sf (e+ D)=e3" (Dye *= 8? f(x) 8, (3) 


we shall easily find from (1) and (2), 
f(D + ax) = tae? f(D) chan? = eb 'D* f (ax) edad? (4) 
Put here f(D) =D", and let the operand be unity, and we find 
Dr e302? — gaa? gr da-'D? a", ee 
or 


(r—1) (r — 2) (r-38) 


Dr chax? — fax? (ore — arhyr2 40 = ar? grt ) (5) 


Since Dr=2D-+1, the operators Dz, xD are commutative, either 
being a function of the other, thus 
2D? 2 = Dx D. 
Also, as we know that (see Art. 10, ¢nfra) 
a’ Dr = 2xD(e¢D—1)...(«D-r-+1), 
Dror = Du (Du +1)...(De+r-—1), 


the operators Dz", x°D*, xD, Dx, or any functions of them, are com- 
mutative. | ; 


Hence we may prove the theorem 
(DD) = Dror Dr. (6) 
For (by interchanging Dz, 2'-!Dr-), 
Dear Dt = Dt Daw DD = Dre Dr DazD 
| = Dr-2a9-2Dr-* Dar D)?, 
and soon. We may also deduce 


(xDa)t = at Dr act. : (7) 
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Again, (22.D)r = arth Dr gr), (8) 
for (22D)? = x? Dx? D = x(xDz) (4Dz) x", 
(2D) = ¢(xDzx)rx; 
*, (22D) = x (exDx\rx) = xr Drar! by (7). 
5. Let us now apply (8) to the question of finding the differential 


coefficients of f(z"), f being any function whose successive derived 
functions 


ee Fy Sry fy 0 oe 
are known. Let #!=y; then 


now pc pecan Hie | Ng BV 


Drf (ae) = (- 1)" Gi =). fy) =(-1 ue -)" yifty. 

_ Now 

( =)" yf (y)=y ey tr (r= lyr fry te (r= 1) (r—2) yr feay + 
Put #7 for y, and we find D’f(x") = 

(Ure {feet r(r—1afea(er) +O) 


HroDb= ys (r—2) (r—3) 23fp-3(a-2) +... }} 


> ( - 1) (7-2) 2 fr-2(2"*) 


+ 


1 Some curious results in Algebra follow from this formula. Thus if 
S(@j=ar, f(et)=2; 
Dr f (2-1) — Dr x-" = (- 1)r n(n + 1) Rt (n 4 r= l)a-r, 


| Now f(z!) =n(n-1)...(n—r+1) 27, &. Hence the above formula gives, 
on dividing by 2-"~’, : 


] n(m+1)(n+2)..(n+r—1) | y—1 r(r —1) (r —1) (r —2) 

; n= 205751) nored 2 poner 
If we take f(z) =2-, f (2-1) = 2", or change the sign of x, 
(n—1)(n—2)..(n—r+1) | eee palit) (r — 1) (r —2) ee 
(w+1)(n+2)..(ntr—-1) n+r—1 2 (n+r—1)(n+7r—-2) i 


n(n 
1” 


j which thus is the reciprocal of the former series. 
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| 6. Let us now consider D” f(z"). We shall show that this can be 
reduced to the question of finding D'e*”". We first give one or two 
further theorems which will be employed. | 


If ¢, f are any two functions 
dN ty d : 
o(e+5) fu) =F (v+Z) oe. (9) 
For either may be expressed in the form 


add 
ete dy (2) f(y) = 9 (2) fy + 9a) SY) +39" ()F"(y) +++ - 


Hence if f be a function such that it and its coefficients do not become 
infinite for y = 0, 


d d 
o(2+5) F0=1(5) 00). (10) 
Also, if both f, ¢ be such functions, | 


(5) £O=2(5) 9. (11) 


See Boole’s Finite Differences, by Moulton, p. 23. 
We may express the function f(x +(x) ) in the form 


HOD F(x) = f(x + (2), | (12) 


the operation indicated being performed as tf z were a constant inde- 
pendent of x, which is replaced by # after the operation is concluded. 


Lf we put 
= yn a 1 a 
YO > Oy na da’ 


hence, putting ¢ fot the operator, 
Canam D, (13) 
I f(y) = fl) =f ler 4 Py 
| | 8 ¢ (an) = f(a" + $(2)). (14) 
Also Cf) = Alen), CF) = fale"), be. 
To find now the value of D" f(x"), we have (10) 


Def (2) = t(« i =) "Or, 


——————————— —— —————— Oe 
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=t(o — xn +(24 =)') Or, 
= eXp. [ (2 a =) "Go an | f(x") 0 
= e*"S exp. [ (2 +4) iq Orf (a), 


= et (5 x exp. (2 +.0)"¢f (an) by (11); 


-. Dr f(a") = ee(4) aes ST (x). (15) 


Hence the question is reduced to finding the value of 


a\ Te, 


where € is a constant as regards #. 


7. For example, let 
n=2, ¢=(22)"D; by (5), 


¢ 


r(r—1)(r—2) (7-8) 


- art(2c)r24...} 


i) eS ear (2¢ ye oie (26) 
Hence Drf(z?) = 


r (r —1)(r— 2) (ry —3) 


(2x)" fola®) + 7 (7 — 1) (2)? fa (22) + 1.2 


—— (220) ""fr-2(w?) +... (16) 


See Williamson’s Diff. Cale., p. 448. 
This formula might be found independently of (15): thus 


ad d 2 a 
2 2 r=—e (Qad+d )$ r 2 1 —_ = 2 
Df (x) =f (« + 22 — 70 +5) 0 Of (a?) ; putting 70 a; 


a 2 


= eras (Or +r (r —1) Or Gunes Or-4C24....) f(x?) 


3) 


= [ (280) + rr 1) (22024 ro (2864+. 1P (2%, 


giving the same result. 
_ 8. So little do we understand the methods of dealing with the 


symbols we are considering, that it may be useful to show how the 
formula (15) may be arrived at by another process. 
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First, let us state a principle (referred to in the Paper, London 
Math. Soc. Proc., vol. xii.) that in any operator 
U=f (2, D) 3 


we may substitute for D, D+D; understanding that D solely affects 
the x which is contained in UV, and that Dis constant or inoperative 
as regards this w, and only operates on the x which enters the operand 
which follows. 


This may be expressed thus :— 

U=f(«,D)=f(¢,D+D) (17) 
where D = = and # is regarded as a quantity independent of x, which 
is to be replaced by ~ at the end of the operations: 

For instance, we have 
(2D)? =(4(D+ D) 2 =4(D+ D)#(D+ D) 
=2(D+ D)«zD, since D.1=0; 
°. (¢DP = 2D? + ¢D= 27D? + xD. 
It is easy to show also that 
(cD)3 = «3D? + 302D? + xD, 
(«2 D2)? = aD! + 403 D3 + 2x? D*. 


Now let us consider 


Dif (ar): if y = 2", Fans; 
“Def (an) = (nar =) f (2) = [ na (+ ayy f(x") 
where i=. = (Sno) 


now if we put (13) ¢= mien t, (= and we have 


a 
dy’ 
Def (er) = (+ nic) Fer), (18) 


but as £ is constant as to z, we have by formula (1) above 


Dr f (a) = cite(S =) et"¢ f(x"), as in (15). 
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9. To find the value of Dr ¢#*, which will lead to that of D’f (2°), 
we may proceed as follows :— 


, 3 
Dr 8 = exp. (36 (2 +5) 0r; by (10) 


F a 
i enor? eanrd ete? ese? Or, putting ih for 70 ° 


Now 


paced? Or =0r+ r(r— ee 


(r—1)(r—2) (r — 8) (r—4) (7 — 5) 


Hie: 3 6 a? 0r-6 + e00e 


operate on both sides by e%@ ; and 


era3 est Or = etre? Or + 


mht 2) am : ez) gett? Qr-3 4 &c., 


| so that if we write 


(7 — 1) (r — 2) (r — 8) 


EP 1) ax 0r2 4 r = aa Or4+...=Fir), 


T....(7—5) 


gee? et Or = F(r) -t Noe MGs) al (r pees 3) + 36 


5 @F(r—6)+... 


If we now operate on both sides by ¢%*°4, the effect will be to 
| change 0 everywhere into az. Hence if we put 


r (r—1) (r—2) (r -8) 


S (7) = (ax?)r + 7 (r —1) ax (aa?)r-2 + ax? (ax*)r4t+.. 


1.2 
| or if SF (r) = ar + 7 (9 — 1) at er 3 + ee eres &e. 
| (19) 
‘ Bao? Dr atts f (r) + als 2) ; Wad) af (r—3)+ eR a 2) af (r—6)+... 


If we put a=¢ = (32")"D, as 
7 CF (2?) = Fi(a*), CF (2°) = F(x"), &e., 
‘this formula will at once (15) give the value of D'F'(x°). 


10. One or two formulas of some interest are added :—Equa- 


gMDsolz) _ -a(z) gD alt) _ -a(e+h)-a(2) ,AD, 


é 


thus gh(Dex) _ B(tth)2-4a? AD _ 3h? he eh. 


‘hence the result of any such operator on /’(z) is found, as 


: | ehD F(x) = F(x +h). 
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Since (1—a)?7= L+aDe+% De (De+1) +5 = pele (Deb 2)4 


oe 


Beet... 


a* a3 
hn ony lp ee 
Naat RWC ALES 


we have thus 


2 
(+aDe+ Fat +...) Fe) = (1-7 F(* }, (20) 
since Du =1+4 xD, and n*? f (x) =f (nz). 
_ By (6)— 
2 4-2 7/2 
PeD 14 DeD+ aia ae 
Hence 


2 h 
Dade = (14 hDz + Dist +...) =(1—) exp. (; 3): 


This formula (20) is a case of Lagrange’s theorem. — 


Since — Det =a Dera, Det+r=x'Dae, (21) 
and since De = 2D" —rD-, Det+r= Dred. (22) 
. From (21) 


Dz (Dz +1) = Dra Dz? = Dx, 
Dx (Dz +1)(Dz + 2) = D* x? x?* Des = D 23, 
Du (Di+1)... (r factors) = Drar. 

(See Williamson, Def. Calc., p. 449.) 


As these factors are commutative, we may reverse the order, which 
will give 


| Drat = a\(Da2)r a, 7 (23) 
and (22). gives Dra = D-\(D°x)" D4; (24) 
*. (Da)r = ar Drartl, (D?a)r = Drtlar De. (25) 


Since, if be any function of z, ¢’ its derived function 
Der ag D169, 
Do + ro! =o Dorr. 
Hence is instantly proved the formula 
Dror = Do (Do + $') (Doh + 29’) .. . (7 factors), 


11. By the method in formula (20) a curious proof may be obtained 
of a theorem in operations found by another process in Phil. Trans. for 
1869, p. 186 (see also ae Diff. Hq., p. 858) 


zg 


ae 
(agrees S Det Du (Du +2)+ 57g Dt (De +2)(Det+4) +... 
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Now, Di+2=D%xeD*; .. (Dx+ 2) Dx=D1(D-x)?, 
(Dz + 4) (Dx +2) Dx = D§(D-'x)3, &e. ; 


Alco Pl a)aee Fe) = (1 — aytr(—2_), 
Vl—a 
hence 
2 
(148 De(D+2) + £ DD+2)* + &e.) F(2) = (1a +7 ( a) . (26) 
Let F(x) = @***, then (D2) F(x) = k*F (a); 
: ak a? he Lee? _ + pha?’ | 
(1+ SDP + 5 ty...) dle = (1a) exp. (=); 


put a=kh, and we have the theorem in question, viz. :— 


1 Aha? 
3hD? otha? _ ea Gee : 
e ea (1 — hk) # exp (, 5 7) 


In like manner, it can be shown that 


2 
(1 — a) = 142 D4D42) +2 D(D+2)* + be. 


If, then, we can find a function y such that D?xy =y: that is, if 
y = F(x) be the transcendent derived from the differential equation 


dzy 
| daz 4 
then’ eatD* F(x) = (1— tr ( al 1 
* (1 — a)s 


By formula (22) we may derive, as above, 

Du (Da + 2) (Du + 4)....(r factors) = D**(D-'z)r, 
and by (21) = (Di yratr 
| | ate De(Da)r = (Dat rar 7 (27) 
_ for any operand. 


i) Glau 
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SECOND REPORT ON THE PREHISTORIC REMAINS FROM 
THE SANDHILLS OF THE COAST OF IRELAND. By W.J. 
KNOWLES. (Prares XXII., XXITI., XXIV.) 


[Read January 12, 1891.] 


Since furnishing my last Report,’ I have spent the leisure time of 
two seasons in endeavouring to extend our knowledge in reference 
to sandhills in Ireland which contain prehistoric remains. I have 
‘been round the greater part of the coast of Donegal, with some success, 
and I have also been along the coasts of Sligo and Mayo, as far as 
Westport and Achill Island, making two visits to some places, but as 
yet I have not succeeded in finding sandhills containing such remains 
as I was in search of farther south than Killala. Altogether I have 
found three important stations, and some minor places in addition to 
those mentioned in my last Report, and might have had a larger list 
to record if I could have obtained any assistance or information from 
the people of the various neighbourhoods. The kind of investigation 
I was engaged in was new, and appeared tothe people simple and 
frivolous. No one took any interest in sandhills, or could understand 
why I was inquiring after them. Ihad, therefore, to make a personal 
search, first for the sandhills, and then to see if they contained any 
relics. In this way a great deal of time was wasted, which under the 
circumstances could not be avoided; and I was, therefore, obliged to go 
on patiently, and be satisfied if I had one success amidst a great many 
disappointments. In addition to the search for new places I have 
done some digging at Whitepark Bay, one of the most productive sites, 
and have visited other places mentioned in my last Report for the 
purpose of determining questions of interest. My first tour was round 
the southern coast of Donegal, and though the results were rather 
meagre, still I found one small prehistoric station at Fintragh, and 
obtained other important information respecting the distribution of 
flint. All round the shore I found flint stones, some of which were 
two or three pounds in weight. Near Donegal town, among glaciated 


1 Antea, p. 173. 
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material, I found a flint boulder, weighing over a pound, in its 
natural state as it came from the chalk. Several other pieces of flint, 
deeply patinated and core-like in character, were picked up. The rocks 
in the neighbourhood of the shore show glacial grooving and scoring 
very plainly: therefore I believe that glaciers were the agents which 
brought the flint to Donegal Bay. The number of flint implements 
found amongst those of chert at Bundoran was considerable, and 
appeared to me at first to be an indication of commercial intercourse 
between the Stone Age people of Antrim and those of the West Coast 
of Ireland; but seeing that I cannot trace chert in any of the sites 
near Bundoran, and observing the coarse material used for implements 
in stations which could as easily have been reached by traders as 
| Bundoran, I am of opinion that the flint implements found there are 
| not an indication of trading, but that they were made from flint pebbles 
/ and boulders found on the seashore, and that these were derived from 
| the boulder clay. 


Bunsec, Co. DonEGAtL. 


I visited Bunbeg in the summer of 1889, and found sandhills there 
| with the old surface layer exposed in many places. I saw no flint, but 
in digging over the layer there was the usual mixture of shells, bones, 
| and broken pieces of crystalline rock. I got several good and well- 
_ marked examples of hammerstones and two pieces of pottery without 
| ornament, but with a small pole in each of them near the rim, probably 
| for the purpose of suspending the vessel. The rounded, waterworn 
| | pebbles were evidently broken or split intentionally for implements, a 
very good cutting edge being formed by the junction of the fractured 
» side of a spall or flake, with the rounded outside of the pebble. A 
\ flake of this kind could be used either as a scraper or an axe, but no 
‘one would be likely to take them for artificially produced flakes or 
implements if found alone. Finding them, however, in association 
- with hammerstones, shells, and bones in the black layer, satisfies me 
_ that they were intentionally made for cutting and other purposes. 

_ Skull Island is connected with these sandhills. It is described by 
' Mrs. Craik in one of her articles entitled ‘‘An Unknown Country,” in 
the Englishwoman’s Magazine for May, 1887. On a visit which she 
made to the place she found to her amazement, in a heap of sand, ‘‘a 
/quantity of bones—leg-bones, arm-bones, skulls—lying so close to the 
| surface that, with a stick or umbrella, you could have digged them out 
of the sand by dozens.’”’ She disinterred two skulls, one of which got 
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accidentally broken; but she savedthe other, and brought it safe to 
London, ‘‘and gave it to a learned friend, who admired it exceedingly ; 
said the teeth were very remarkable, and the cranium also, being 
of a peculiar shape unknown among our modern races. Of its age, or 
or how long it had been buried, he could offer no conjecture.” I 
examined this Island, and saw many fragments of human bones, but 
none entire or worth bringing away. I saw the remains of graves 
lined with thin slabs which appeared to have been covered with 
similar slabs. I was able to make out the ends in one or two cases, 
and found the graves to be between seven and eight feet in length. 
It appeared to me that the graves had been made on the ground for- 
merly used as dwelling-places by the neolithic inhabitants, and that 
they were probably the graves of some later people. Similar graves 
were found a few years ago at Glenarm, which had been made in a 
field strewn with flakes, cores, and other evidences of a prehistoric 
dwelling-place or flint implement manufactory. 


Battyness, Co. DonEcat. 


In the Ulster Journal of Archeology, vol. vi. p. 351, there is an 
account of antiquities found on a part of the shore at Ballyness Bay 
the property of Wybrants Olphert, Esq., from which sandhills had 
been blown away, leaving exposed to view some confused remains of 
buildings. Upwards of fifty pins and fibulee of bronze were found, 
of which thirteen are figured full size in that Journal. The writer 
says that not the least remarkable circumstance connected with the 
locality is that on the same spot, in which these undoubtedly ancient 
pins and fibule were found, coins and other articles of recent date 
have been picked up. Among these were coins of Elizabeth, James L., 
Charles I. and II., and William and Mary, together with tradesmen’s 
tokens of the seventeenth century. | 

T called on Mr. Olphert in September, 1890, and he very kindly | 
showed me the articles that had been found; and he and his daughter, 
Mrs. Kettlewell, gave me all the information they remembered respect- 
ing the various finds. The pins now number over one hundred, and 
are of various patterns. Two of them are shown in figs. 4 and 5, in 
Plate xx1v. The ring in fig. 4 is turned up to show the cross on the 
stem of the pin and the swastika on the head. Figs 4a and 4d show 
the ornamentation on the top and back of the head of this pin. Besides 
the pins there are many brooches or fibule, some of which are two inches 
in diameter, but others are very small, being not much over half an inch | 
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in diameter and as thin almost as a piece of note-paper. In the small 
| specimen, fig. 6, Plate xxrv., the red enamel in the rounded ends is still 
) perfect. There are also ee -pin brooches, one of which is shown in 
| fig. 2, Pl. xx1v.; tweezers, fig. 7; a small bronze key of curious pattern, 
with split instead of pipe shown in fig. 10; shoe-buckles ; studs, with 
_nail-like projections of about an inch in leet and Ante | in an 
eye, supposed to have belonged to a harness; a letter P of bronze 
| about three quarters of an inch in length with Sele nail-like projec- 
tion terminating in an eye; bronze needles one of which is shown in 
| fig. 8, Plate xxtv., bodkins, sleevelinks, one pair of which had the 
/ compass and square and other masonic emblems engraved on them ; a 
) bronze or brass ring, spindle-whorls, and beads of stone, glass beads 
) ornamented with yellow enamel or paste and spiral threads of glass of 
various colours; clay pipes of the kind known as ‘“‘ Danes’ pipes,”’ pieces 
»of chain formed of thin wire besides some other articles. One object is 
'shown in fig. 9, Plate xxrv., which Mr. Olphert describes as a pipe 
‘picker. The broad part is about as thin as a worn sixpenny piece and 
is quite flat and without an edge at any part. All these objects were 
‘found over an extent of about eighty acres of sand. The bronze pins 
and brooches are beautifully patinated, and the majority of them 
Jare highly ornamented. Some, as figs. 8, 6, 7, and 9, in Plate xxrv., 
are made of white-metal, which I was informed by a jeweller was not 
silver. It patinates like bronze, and therefore I suppose it must be 
the white bronze which is called findruine. The pins and other 
articles were not found by Mr. Olphert himself; they were picked up 
Jon various occasions by his tenants and workmen, who brought them 
to him, and he either purchased them or gave the finder a small 
“reward. 
Mr. Olphert took me to the beach where all these objects had been 
“procured, which I found to be a large extent of bare sand studded in 
‘places with hut-sites similar to those on other sandhills I have described. 
There were the usual hearths with black matter underneath, full of 
shells and rounded and broken quartzite pebbles, some of which were 
‘sracked from having been in the fire, but others were not burned, and 
yaad evidently been split into sharp-edged pieces by hammering. Those 
jjuartzite flakes and spalls must have been intentionally made, and used 
“or cutting and scraping, though there was no evidence of dressing 
‘such as we find on flint implements. I picked up two flint pebbles 
which were split or chipped, but I saw no flakes or implements of that 
' naterial.. Some hammer-stones were found, the best of which I gave 
, jo Mr. Olphert, as such implements had not previously attracted his 
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attention. I turned over the contents of one hearth, but observed no 
pins or other metallic object. The shells, as in the other stations, were 
chiefly Patella, Littorina, Cardium, Mytilus, and Ostrea. The mussels 
were of large size; and Mrs. Kettlewell said that shells of that species 
were not now found in Ballyness Bay. Mr. Olphert informed me that the 
large extent of sandy beach which I saw, and over which the objects 
were found, had all within his own recollection been covered with 
sandhills thirty feet high. 


Kirttata, Co. Mayo. 


I was at Killala in 1889, and again in 1890. I have failed as yet | 
to find any remains in the island of Fintragh, where there is a large © 
extent of sandhills; but in Ross, which les opposite to it in the 
County of Mayo, I found numerous hut-sites, from which, as at | 
Ballyness, the sandy covering cannot have been long removed. The © 
black layer, with sea-shells and broken pebbles, was well developed, 
but I did not obtain any flint or pottery. The pebbles were of hard, 
metamorphic kinds, and were split in the same manner as those at 
Bunbeg and Ballyness. I believe these were also used as implements. 
I got some small black flakes, but the material was not chert. Bulbs) 
of percussion were visible, though the fracture was rough. Evidently 
any hard pebble was split up for cutting or scraping. I procured | 
some hammerstones, one of which, in addition to being abraded at the } 
ends, had a hollowed spot in the centre of one side from having been | 
used as an anvil-stone. The large spalls were similar to those at } 
Bunbeg, the natural outside surface giving a bevelled edge suitable for | 
cutting. I found the greater part of a human skeleton lying across a | 
hearth, but the skull was gone. From the way it was associated with | 
the old floor, I would suspect it to be the skeleton of a person who had 
died in the hut, and been allowed to remain there. In the absence of | 
the skull, I brought away the bones of one leg and an arm-bone. It | 
will be observed from Mr. Newton’s report on the bones that they | 
belonged to a person strong and muscular, and that the tibia is, 
platycnemic. 


WHitepark Bay, Co. ANTRIM. 


Several days were spent here, digging over part of the old surface. | 
Everything lying upon it was cleared away, and the remains in the | 
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procured from it were counted, there were found to be two rude arrow 
or spear-heads, shown in Pl. xxuu1., figs. 11*and 12; 21 scrapers and other 
dressed implements, all of which, with the exception of three or four 
poor duplicates, are figured in Pls. xxiz. and xxi. ; 44 cores, 277 flakes 
and 18 hammer-stones; also a few pieces of hematite which had been 
scraped or rubbed; 14 pieces of plain and 4 pieces of ornamented 
pottery. In addition to these there was a coarse implement of deer’s 
horn, rudely pointed, which is figured as No. 17, Plate xxi. It was 
perfect when found, but was so soft that the point was accidentally 
broken or rubbed off. There were also bones and teeth of various 
animals, and sea-shells; but these latter were very fragile and easily 
broken. With the exception of the shells and about 100 of the 
poorest class of flakes everything found in the layer was brought away. 
In the British Museum there is exhibited a piece of the old floor of 
the dwellers in the Rock Shelters of the Dordogne, with the imple- 
ments, flakes, bones, and other remains in their original position. It 
is a very instructive object-lesson. The floor at Whitepark Bay is not 
cemented together, and therefore a block of it, like that from the Rock 
Shelters, cannot be brought away; but I believe that the implements, 
cores, flakes, hammer-stones, pottery, teeth, and bones, as excavated 
from the old surface, laid out together for inspection, would give a 
better idea of the old surface layer at Whitepark Bay than any 
description could do. The bones are broken and split, but they are 
so fragile that they could not be extracted without further breakages. 
I believe, however, that there will be no difficulty in distinguishing 
between the old fractured edges and the newer ones caused by digging. 
The implements are of a coarse and rather peculiar nature. The 
number of side scrapers, as compared with the commoner kinds, is 
considerable. Fig. 10 is almost pointed, but the point is dressed as a 
scraper; figs. 2 and 7, Plate xxir., are axe-like; fig. 3, in same 
Plate, has no dressing except the teething on the edge, and has 
likely been used as a saw. One piece of pottery is figured to show 
ornamentation (see fig. 15, Plate xxumr.). The flakes are very poor 
and unshapely; but this may arise from the best having been pre- 
viously selected for scrapers and other implements. I had the bones 
which were extracted, along with the implements and other objects 
described above, examined by Mr. HE. T. Newton, F.G.S., F.Z.S., 
Paleeontologist of the Geological Survey, London; and he found they 
belonged to Bos longifrons, Cervus elaphus, sheep or goat, pig, fox, the 
ereat auk, small form of goose, small gull and cod. There were also 
some bovine teeth, which seemed to be large for the long-faced ox. 
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Though no remains of dog were found in the digging described, still 
teeth of dog or wolf from previous diggings were determined by the 
late Professor A. Leith Adams. Several bones showed evidence of 
enawing, but as to the question of whether any of the animals were 
domesticated I have not a decided opinion on the point. It appears 
to me that among the bovine bones the same parts are wanting that 
are absent in the case of the animals which were undoubtedly wild. 


GRANGEMORE, Co. LonpoNDERRY. 


Since last Report was published the Rev. Leonard Hassé, M.R.I.A., 
has drawn attention to ‘‘iron slag’’ which is found in several hollows 
of the sandhills.! He submitted some of this material to Professor 
Harold B. Dixon, of Owens’ College, Manchester, who pronounced it 
to be similar to slag “‘ formed in the primitive reducing furnaces at 
present used in Africa,’”’ from which Mr. Hassé concludes that we have 
to deal with a primitive manufactory of iron, and that the nails and 
other pieces of iron lying about in the pits ‘‘are rejects imperfectly 
made or finished, and thrown away as of no further use.”” Supposing 
that the sandhills were a suitable site, there would be nothing remark- 
able in finding the remains of an iron manufactory so near the mouth 
of the Bann, without connecting it in any way with the fiint imple- 
ments; but I believe the evidence does not warrant the conclusion 
that an iron industry had been carried on here. The drops and lumps 
of ‘‘slag” or smelted iron are not found in one place, as might be 
expected if a manufactory had existed, but are scattered about in the 
pits, to use Mr. Hassé’s words, ‘‘in a disorderly manner, such as the 
force of the winds could not explain.’”’ The swampy ground alongside 
the Bann, on which the Grangemore sandhills rest, shows evidence 
of bog-iron ore by the froth and scum on the water of drains, and the 
sands are also very ferruginous. Cakes of iron ore like the pan that 
forms in some kinds of cultivated ground are found in several places 
near the surface. Frequently also little pipe-like projections of iron 
ore are seen standing up, after wind or rain removes the loose sand, 
Seeing the ore lying about in this way, I believe we must attribute 
the origin of the slag to the fires of the prehistoric people. When fires 
would be placed on the sands containing these cakes and pipe-like 
projections, the ore would be smelted and the drops or lumps of so- 
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called ‘‘slag’’ would lie about among the sand, a few here and there, 
just as we find them at present. Grains of sand may be seen mixed 
with, and adhering to, the small lumps of smelted iron, which is most 
easily explained by supposing the smelting to have taken place in the 
accidental way I have suggested. In the primitive smelting furnaces 
in Africa the ore is placed in a hole in the ground previously heated, 
and fires are then put round it to smelt it and a channel is made to 
a hole at a lower level for collecting the molten matter. At Grangemore 
the smelting would be done in just such a primitive way as is carried 
on in Africa; but instead of collecting the smelted matter it was 
allowed to drop among the sands. It must be remembered also that 
the railway from Coleraine to Londonderry passes through the centre 
of the Grangemore sandhills, and that it is fenced on each side by a 
wire railing, the standards of which are soldered into stones. Pits lie 
close along each side of the railway; and many of the objects mentioned 
by Mr. Hassé in his paper were, I believe, distributed at the time the 
railway was being made. In many instances, where the iron objects 
are not rusted beyond all recognition, they show their modern character. 


OrHER SITES. 


At Fintragh, County Donegal, I found indications of a small 
settlement, as mentioned in the introduction. The sandhills had been 
previously cultivated, and are now covered with grass, but I found 
amongst other indications two anvil-stones with a pitted mark on one 
side of each. Near Cranfield Point, in County Down, I found low sand- 
hills with cores and flakes. From finding at Bundoran chert-flakes 
and implements among the weathered carboniferous limestone, I 
examined the talus of weathered chalk along the Coast of Antrim, near 
Glenarm, and found flakes and cores. I also found in a field near the 
same place the site of a manufactory, and brought away cores, 


| hammer-stones, and scrapers. I have been twice to Horn Head, 


near Dunfanaghy, since reading my last Report, and have each 
time examined the hut-sites there. I found several good examples of 
hammer-stones, a very perfect bone pin, pieces of pottery, and many 
pieces of split crystalline rock which I believe had been used in cutting 
and scraping. I also learned from a person living in Horn Head that 
not many years ago the hut-sites, which are now quite bare, were 
covered with high sandhills, which hid the view of the sea from the 
inhabitants living inland. I have been twice at Sligo in the hope of 
finding chert implements, but as yet without success. Other sites 
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exist, no doubt, farther south than Killala; and more sites may yet be 
discovered along the portion of coast which I have examined. As itis, 
I have shown a chain of sixteen or seventeen sites, extending from 
near Dublin, round the eastern, northern, and western coasts, as far as 
Killala, all showing a similar mode of living among the former inhabi- 
tants, but each settlement of people or tribe using for implements, as 
far as we know at present, whatever kind of rock they found in their 
own neighbourhood. 


Tue Porrery. 


The pottery from the old surface is both plain and ornamented, and 
all is undoubtedly domestic. Some Irish archeologists are of opinion 
that all ornamented pottery is sepulchral; and Canon Greenwell’s 
authority is given in support of that view. No doubt some of the 
ornamented pottery found in barrows in England may, from its coarse 
and porous nature, be unfit for domestic purposes; but as other grave 
goods are found to be similar to those of everyday life, I do not see 
why the pottery should have been an exception. Very little pottery 
has been found in the British Isles that we can say was only used for 
domestic purposes; but Professor Boyd Dawkins, in his Harly Man im 
Britain, page 268, gives an example of a hut-site of undoubted neolithic 
age in which ornamented pottery was found. If, however, we go to 
the Lake Dwellings of Switzerland, we find at Robenhausen, which is 
taken as the type of the neolithic age by eminent Continental autho- 
rities, and at Wangen, another typical Stone Age settlement, abundance 
of domestic pottery which is ornamented. It is probable that the 
forms, and also the ornamentation to a large extent, of the Bronze Age 
pottery had its origin in the Stone Age, and would be continued with 
slight modifications down to the Iron Age, and that many points of 
resemblance will be found in the pottery of one age to that of another. 
If burials in the Bronze Age took place in the sandhills of the seashore, 
as we find was the case in hills of sand inland, it is possible that the 
pottery of two distinct ages might after denudation of the sand con- 
taining it get mingled, and thus create confusion; but I see nothing in 
the pottery that is excavated from the old surface layer to cause doubts 
in anyone’s mind as to its neolithic character. It is all hand-made, 
fairly strong, but not fine, and though in some cases the ornamentation 
is abundant, it is not very artistic. 


Tue Brack Layer or OLD SURFACE. 


The black layer is generally from four to six inches thick, but it 
may sometimes reach to ten or twelve inches. It is thickest in the 
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neighbourhood of hut-sites. Underneath hearths the black material is 
sometimes more than three feet in thickness. Sometimes several layers 
will be seen succeeding each other with layers of sand between. This 
occurs most frequently in the neighbourhood of hut-sites. I believe 
this succession of layers may have been occasioned by a few inches of 
sand that had accumulated on the surface in stormy weather, having 
been trampled down before it got time to blow off again. This new 
surface would become black in time like the one below it. At one 
part of Whitepark Bay, at Horn Head, and some other stations, the 
old surface and hearths are full of sea-shells; but where the imple- 
ments and other stone objects are plentiful, as at other parts of White- 
park Bay, the shells are only sparingly distributed through the layer. 
At Dundrum sandhills, where sections forty to fifty feet in thickness 
may be seen, succeeding layers are sometimes several feet apart. In 


_ such cases I have generally found the upper layer to be more or less 
_ barren as compared with the lower one. 


Bronze Pins AND OBJECTS OF LATE AGE. 


The finding of bronze pins and other objects of late age on the 


| surface of some of the sandhills was referred to in my last Report. 
_ We can account for their presence in some such way as we would 
_ explain that of various articles belonging to the present day, which we 
- oceasionally find among the sandhills. During my visits in the past 
| summer I have noted, from Grangemore, pieces of common clay pipes 
_ and fragments of ordinary cups and saucers. From Dundrum several 
| pieces of adinner plate; Bundoran, broken bottle glass; Horn Head, the 
| iron shod ofa labourer’s shoe; and from the centre of a hearth at Killala 
| a brass button. Some of these may have been carried and dropped by 
| children, or have been accidentally lost in some cases by the owner while 
_ passing over the hills. In some such way I should say the bronze pins 
and coins found their way among the sandhills. With reference to 
| the large quantity of pins, brooches, and other articles, which Mr. 
Olphert procured from Ballyness, the writer in the Ulster Journal of 
_ Archeology, seeing that the various articles which he enumerates are 
| widely different in point of age, tries to explain the matter by showing 
| that the place where they were found was near the pier at Ballyness 
_ Bay, which was the only safe landing-place for boats sailing between 
| Tory Island and the mainland. He refers to the sacred character of 
| the ecclesiastical establishment on the Island, and has no doubt that all 
' visitors to it would embark at Ballyness Bay, and as at the present 
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time might be detained days, and perhaps weeks, before a safe passage 
could be effected. It is possible the articles may have been lost or 
dropped at different levels during the time the thirty feet of sandy 
covering was accumulating, and that all came to one level when the sand 
was blown away. 

The difference in position between objects of neolithic and later 
ages is well shown in Professor Boyd Dawkins’ work, ‘‘ Cave Hunting.” 
In a section given at page 87 of that work we see, in descending order, 
a layer consisting of two feet of talus, then a Romano-Celtic or Brit.- 
Welsh stratum, containing safety-pin brooches, spindle whorls, glass 
beads, brooches with enamel, buckles, bronze pin—in fact, a series not 
unlike those figured on Plate xxtv., from Mr. Olphert’s collection. 
‘Then there comes six feet of talus separating the Brit.-Welsh stratum 
from one containing neolithic implements. The objects of different . 
ages are found in their respective positions, owing to the cohesive- 
ness of the formation; but if the whole mass was of sand and 
exposed to the weather, the objects of Brit.-Welsh and neolithic ages 
would soon be mingling together, and we would find a variety of 
opinions among explorers regarding the age of the mixed objects 
similar to that which we see respecting the finds from our own sandhills. 
If we could find some of those later objects at a higher level in the 
sandhills than the neolithic layer it would be more convincing, but it 
would be impossible to remove the thousands of tons of sand that cover 
the black layer in many places in the hope of finding a bronze pin or 
glass bead 7m situ. Metallic objects have never been found in the old 
surface, or in any way associated with the stone implements, except 
where they are brought into contact by means of denudation; but 
independent of this, the bronze and other objects of late date which 
are found on some of the sandhills are not a representative series of any 
period, but in the matter of age differ widely among themselves. — 


CoNncLUSION. 


The remains from the old surface layer are of purely neolithic 
character, and correspond to similar objects of that age in other parts 
of the British Isles and Europe. The number of flint implements 
which have been found in the various sandhills is large, and if flakes 
had been taken into account the total would have been enormous. 
Hitherto flakes have not been collected or enumerated; but from the 
diggings which I recently made at Whitepark Bay I found there were 
about 12 flakes to one dressed object, which I consider is much under 
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the average of flakes to dressed objects previously found; but, calcu- 
lating on this basis, it would give an estimated total of about 30,000 
objects, including flakes from Whitepark Bay alone, and yet we have 
doubts expressed as to there being a Stone Age in Ireland. Two poor 
but ordinary stone axes were found with the flints at Whitepark Bay, 
which were the only objects showing any trace of polishing. While 
satisfied as to the age of the remains from the sandhills, I feel that the 
neolithic period must have been of long duration, and that considerable 
development must have taken place during its continuance. I am 
therefore interested in the question as to whether the remains from our 
Trish sandhills occupy an early or late position in that age, and also 
as to the relation of the Stone Agein Ireland to that of other countries 
of Kurope. It is probable that the northern and central portions of 
Europe were depopulated for a long time during the glacial period, 
which would account for the /iatus between the paleolithic and 
neolithic ages, but the inhabitants may only have been driven south- 
wards till the glaciers passed away and the climate improved. The 
British Isles and the depopulated parts of Europe would then begin to 
be repeopled, and with this event would commence, I should say, the 
neolithic age. If the first neolithic people had come from the eastward 
there is no doubt that they would have been longest of reaching Ireland, 


_ as 1t lies farthest to the west. In that case the Stone Age in Ireland 
| might have been more recent than the same age in other parts of Europe; 
_ but I believe it is more likely that the first neolithic people came 
| northwards along the coasts, and that they were the descendants of or 
| related to the palecolithic inhabitants who had been driven southwards, 
| as we find many customs and forms of implements of the paleolithic 
_ age still surviving among the neolithic people. It is probable that, 
| at the beginning of the neolithic age, the present conditions of climate, - 
) at least relatively, would have set in, that is that the isothermal lines 
_would have occupied positions on a map somewhat corresponding with 
_ those of the present day. Ireland, as compared with the rest of Europe, 
' would have a favourable climate, and there is no reason why the first 
) neolithic people should be any longer in reaching the coast of Ireland 
than they would be in arriving at the shores of the Baltic. There are 
kitchen middens in Portugal, and also at various parts along the coast 
’ of France, as well asin Denmark. Our old surfaces in the sandhills, 
with their shells, broken bones, and implements, are really kitchen 
smiddens, and of the same nature as those of the Continent. The fauna 
of the sandhills is wonderfully in line with that of the kitchen middens. 
of Denmark, and the finding of the Great Auk, which is now extinct 
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in Europe, among the Irish remains, makes the likeness more 
complete. 

I am forcibly struck with the hkeness of the implements from our 
own sandhills, which is shown more clearly by the illustrations accom- 
panying last Report, to those of the Danish kitchen middens, and with 
the dissimilarity between the better class of implements in the two 
countries. This is most easily explained by supposing that, at an early 
stage of the newer stone period, the implements and habits of life, 
were similar over a wide area, and that as time went on the implements 
of the separate countries, perhaps by the ordinary process of develop- 
ment, acquired different forms. Possibly many early kitchen middens 
have disappeared owing to denudation along the various coasts, but 
those that are still available are now receiving the attention they 
deserve. I would hardly go the length of saying that the kitchen 
middens form an age by themselves but I believe they are among the 
earliest; remains which we possess of the neolithic age. 


Notes on Bones FRoM THE Kitcuen Mipprens or Mayo AND COAST OF 
AntTRIM, seENT BY Mr. W. J. Knowrtes. By E. T. Newron, Esa., 
PALHONTOLOGIST TO THE GEOLOGICAL SURVEY. 


KIvLatLa. 


Homo.—The human bones comprise a femur, tibia, and ulna, all 
showing strongly-developed muscular attachments. The femur is 0°434 
m. long (17°1 in.), and its least circumference 0-083, giving perimetral 
index of -191. The upper three inches is more flattened than usual, 
being 0:033 in. wide and 0°022 in. thick. 

The tibia is 0°362 m. long and at the lower end of the popliteal line 
is 0°0215 wide and 0:0335 deep, showing a decidedly platycnemic con- 
dition. The transverse section is triangular, the hinder part of tibia 
being flattened. 


WHITEPARK Bay. 


Bos longifrons.—A number of small bovine bones and teeth are 
referred to this species, as well as the milk-teeth of two calves. There 
are also some larger bovine teeth which seem too large for the long- 
faced ox. 
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Cervus elaphus.—To this species belongs a stout tibia, and perhaps 
a foot-bone. 
Sheep or Goat.—T wo lower jaw rami belong to one or other of these 
“species. 

Sus scrofa.—The pig is represented by portions of upper and lower 
jaws with teeth, and also a foot-bone. 

- Canis vulpes.—A portion of a lower jaw with two teeth, agrees with 

‘the same part of a fox. 

Alca impennis.—Two humeri, undoubtedly belonging to this 
species. 

Small form of goose. —A humerus and ulna, agreeing with those of the 
‘common goose in form, but much smaller in size. 

Small gull—A. well-preserved humerus agreeing with that of a 
small gull. 7 
Gadus morrhua.—An anterior caudal vertebra of a large codfish. 
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XULIX. 


‘ON A MANNER OF LIGHTING HOUSES IN OLD TIMES, 
ILLUSTRATED BY RUSH-LIGHT CANDLESTICKS. By 
Rev. J. F. M. FFRENCH, F.R.S.A. (Ireland). 


[Read January 12, 1891.] 


As long as houses in Ireland were round, and had no lofts or partitions, 
they were probably illuminated in summer by the light that came 
through the door, and in winter by the fire that was kindled in the 
centre of the floor; but as soon as houses were constructed of an 
oblong shape, and when fires were removed to one end or side of the 
house, and a separate exit or flue provided for smoke, and lofts and 
partitions were introduced, then the necessity for a household illumi- 
nant must have been quickly felt; and as we might have expected, we 
find very early mention of such lights. It. is stated by Dr. Sullivan, 
in his introduction to the ‘‘“Manners and Customs,” ‘‘that one of the 
essential articles of furniture in the house of a Bé-Aire was a candle 
upon a candlestick,” it being the custom that in such abodes a light 
should be kept burning through the night. Sullivan also tells us that 
an oblong house was divided roughly, in the direction of its length, ~ 
into three parts by two rows of pillars, which supported the roof, the 
candelabrum being placed between the fire and the door, and generally — 
towards the middle of the house. Although references to candles and 
candlesticks are plentiful enough, yet detailed information as to the 
manner in which the candlesticks were constructed, or the material of 
which the candles were made, is as far as I know very rare. No 
doubt the wax of the large quantity of honey that was paid ‘‘as rents 
and tributes to the Kings and other Flaths” was utilized by them for 
lighting purposes; and in a legend recorded in one of the early Journals 
of the Kilkenny Archeological Society, mention is made of a square 
wax candle, which if square must have been run in a mould. 
Doubtless also bog-wood was used as a torch for lighting purposes; 
for, down to our own time, long strips of bog-wood were dried, and 
made use of by the poorer classes instead of candles, and were placed 
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by them in candlesticks. But the method of household illumination 
which I would seek to bring under the notice of the Academy, 
'is neither that of the very rich or of the very poor but the 
ordinary common manner of lighting houses, which, I believe, has 

come down to us from times that are prehistoric, and like the quern 
or hand-mill may be found in a few isolated instances still in use. 
The conservative Celt did not readily give up the use of his quern 
_hand-mill, and even yet makes use of the rush-light. The candles. 
that were used for ordinary lighting purposes seem to have been of 
| three kinds: the dipped candle, which was made by taking a wick of 
flax, and dipping it again and again into melted grease until it had 
attained the necessary thickness; rushes may also have been used for 
wicks in this kind of candle; secondly, the rush-hght candle, or rush 
taper, which was the light in every-day use; and, thirdly, the resin 
/ candle, called a snob, which was made by rolling resin in a soft state 
/ around a wick of linen rag. Just as the arrangements of Irish houses 
were in most respects similar to those of the Anglo-Saxons, so I believe 
‘were the methods of household illumination common to both. My 
-attention was first called to Irish rush-light candlesticks by an 
‘engraving of an English candlestick that was exhibited in the collection 
‘of an English antiquarian, which I saw in one of. the illustrated 
i journals. I subsequently purchased one exactly similar to that 
‘engraving at a farm-house in my neighbourhood. Afterwards I saw 
_a second illustration of another type of these candlesticks in that 
journal; and I also found one similar to it in another farm-house. I 
)may mention that the English writer altogether misunderstood his 
-eandlestick, as he believed the pincers arrangement to hold the rush- 
‘light taper to be a kind of snuffers to snuff the candle, which was 
‘placed in the candle-holder. 
| The earliest mention I have been able to find of the preparation of 
rushes for lighting purposes is in a pretty story in the life of Cormac 
)Mac{ Art, King of Ireland, about the year a. p. 200 or 227. This 
story, as related by Keating and others, tells us that Cormac, riding 
through a wood, came suddenly and unobserved upon a fair damsel, 
who was engaged in her household avocations of milking and drawing 
‘water, and cutting rushes with a sharp hook; and as she cut the 
“rushes she separated those that were long and green from such as were 
short and withered, and laid them in different heaps (the long green 
fones being, as we know, suitable for hghting purposes, and the others 
‘in accordance with the custom of the times for strewing the floor). 
(One version of the story tells us that, when he revealed himself to her, 
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and questioned her about cutting the rushes, she told him that it was 
the work of the women to cut and peel the rushes, as women are the 
light of the house. The story further goes on to tell how, captivated 
by her beauty and her aptitude for housekeeping, he made her his 
Queen. Our story very plainly describes the first process in the manu- 
facture of rush-lights: the cutting of long green rushes, and peeling 
them until nothing remained of the outside rind except a narrow strip. 
of green just sufficient to bind together the pith. The rushes when 
thus prepared and dried were dipped into a vessel called a grisset, con- 
taining melted grease, and then dried. The grisset, of which I exhibit 
a miniature specimen, was a boat-shaped vessel of metal or iron, standing 


on three legs, and having a long handle projecting from the centre of | 
the side. There were also long, narrow baskets, made for holding the __ 


prepared rushes, which were much prized, and considered suitable for 
wedding presents. The preparing and peeling of rushes was part of 
the work of every farmer’s wife, almost to our own time; and the pre- 
paring and selling of bundles of rushes to old bachelors, and other 
unfortunates who had no women in their families to do the work, was 
a regular industry among the poor. 

Now, with regard to the candlesticks or stands which held these 
rush-lights, they were very diverse in pattern; yet I think we can trace, 
not only distinct types, but also a steady progress in type in their manu- 
facture. At first, I have no doubt that they were made of wood, and 


displayed but little refinement of art, although they showed a ready — 
wit in the manner of their construction. Ihave had descriptions given 
me, or sent to me from different parts of Ireland, of these early and 
rude candlesticks. One such description was given me by a county | 
Carlow man over eighty years of age, of a candlestick which was ofa | 


type that was old when he was young, and may well be a survival of 


the primitive pattern. He described this candle-holder as a round or 


square oak stick of the size of an ordinary spade-handle, or somewhat 


thicker, inserted in a block of wood: its height depending on whether it — | 


was to stand on the floor or ona table. If it was to stand on the floor, 
it would be about three feet long; if to stand on a table, it would be 


about ten or eleven inches in height. This upright post was bored in ~ 


the centre to contain a candle, and had inserted in it, at right angles, 
a small piece of wood with a notch cut in it to hold arush-light. The 
rush-light when inserted in the notch was kept in position by a wooden 
spring attached to the upright shaft, which sprang back against the 
notched hollow in the projecting shaft, and thus prevented the rush 
from dropping out. I had a model made of this type of candlestick 
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under his guidance and direction, which I exhibit (fig. 2), and which he 
says 1s exactly similar to the candlesticks that he remembers in use. I 
have obtained from the County Meath a similar description of a candle- 
stick, except that instead of the rush being held in the notch by a spring, 
a wooden pincers was attached by a wooden dowel to the upright shaft. 
There is also a record of a rush-light candlestick seen in the County 
Sligo in the year 1760. Itis described as two fect six inches high, 
with a stand of three legs and a catch to hold the rush-light. It must 
have been acandlestick such as one of these which the Hon. Emily 


Lawless describes as having been found under sixteen feet of peat in a 


_ Kerry bog, the material of which it was composed being all wood. I 


now pass on to the iron forms of the rush-light candlestick, which 
plainly show the influence of the wooden forms which preceded them. 

The first iron candlestick which I exhibit has a twisted iron stem, 
standing on three bowed and twisted iron supports, which are combined 
by an ironring. It is fourteen and a-half inches in gross height; and 
the ring on which it stands is nearly five inches in width. It has a 
pincers arrangement at right angles with the shaft, the idea of which 
is plainly derived from the old wooden form; and it has also attached 
to it a place on which to stick a candle, which is what may be properly 
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called a candlestick, not a candle-holder such as that to which we give 
that name. 

T next exhibit a sketch of a rush-light candlestick, in which an up- 
right pincers has taken the place of the pincers at right angles with 
the shaft; but still the old wooden influence is shown in the spring 
which is adapted to keep the pincers closed (fig. 1). It is ten and 
a-quarter inches in height and four inches wide at base. 

Next I show a pincers candlestick standing ina wooden block fourteen 
inches high and between four and five inches wide at base. This candle- 
stick has no spring. Then a candlestick with a very nicely finished 
shaft of twisted iron, attached to an oak block or stand, with both a 
candle-holder and a rush-light holder. It stands fourteen and a-half 
inches high, and four and a-half inches wide at base. 

Next I put forward a very well-finished rush-light and ordinary 
candle-holder combined, with twisted stem, and standing on four 
bowed and twisted legs united by aniron ring. It is twelve inches 
high and five inches wide at base (fig. 3). Then amuch simpler candle- 
stick of the same pattern, but not twisted, nine and a-half inches in 
height and four inches wide at base. I also exhibit a rush-lght 
candlestick of iron, for standing on the floor, which I have removed 
from the block in which it was inserted in order to enable me to carry 
it more easily. At present it is two feet seven and a-half inches in 
height, with a twisted stem. When inserted in its block it stood three 
feet high. In conclusion, may I say that in these days of progress, 
when the electric light may be seen under the shadow of Mount 
Leinster, and when even a pair of snuffers is an unknown implement 
to which no name could be be attached by many of our young people, 
it may not be undesirable to preserve some record of a method of house- 
hold illumination that is now very much a thing of the past. 
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NOTES ON NEWTONIAN CHEMISTRY. By REV. SAMUEL 
HAUGHTON, M.D., President of the Academy. 


[Read May 12, 1890.] 


Nore [.—Brnary Compounps. 
(Hydrochloric Acid Type.) 


By the term ‘‘ Newtonian Chemistry,’’ I mean the hypothesis that 
atoms of the chemical elements in acting upon each other obey the 
Newtonian laws of gravitation, with this difference, that whereas the 
specific coefficient of gravity is the same for all bodies, independent 
of the particular kind of matter of which they are composed, the 
atoms have specific coefficients of attraction which vary with the 
nature of the atoms concerned. 

Thus, the attraction of two atoms for each other is expressed 
by the equation 


mm 


attraction = p 2? 


“where m, m’ are the masses of the atoms, 7 their mutual distance, 
-and p their specific coefficient of attraction. 

| Professor Mendelejeff, in a lecture delivered at the Royal Insti- 
tution of Great Britain, May 31, 1889, popularised’ this method 
(of viewing Chemistry by comparing binary compounds to systems 
‘of double stars in a condition of steady motion, such as HF, HCl, 
HBr, HI, HH, CiCl, BrBr, &c. &. Ternary compounds, such as 


| 1 Mendelejeff says: ‘‘ Of Newton’s three laws of motion, only the third can 
be applied directly to chemical molecules when regarded as systems of atoms 
-among which it must be supposed that there exist common influences or forces, 
‘and resulting compounded relative motions.”’ 

| This is not correct, for it is as easy to apply the first and second laws as the 
third, and to add on the principle of gravitation. Moreover, Mendelejeft’s method 
of dealing with the Law of Equality of Action and Reaction, is open to Dynamical 
objections of a serious kind. 
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HOH, C1OCI, HOCI, &c., he compares to planets with two satellites ; 
quaternary compounds, such as HN, he regards as planets with three 
satellites; quinary compounds, such as H,C, are planets with four 
satellites, and so on. 

It is my intention, in these notes, to follow up Newtonian 
principles to their legitimate consequences in certain well-established 
chemical combinations, and to test the conclusions to which they 
lead with well-known chemical facts; if, in the course of these 
calculations, we are led to conclusions at variance with chemical 
facts, then the hypothesis of Newtonian Chemistry must be set aside, 
and some other mode of motion, better fitted to explain the facts, 
be adopted. 

Binary compounds are molecules consisting each of two atoms, 
which may be the same or different, such as 


HH, CICl, HCl, HI, &. 


Of these, I shall discuss in the first place, HH, CICl, HCl, as 
their chemical and physical properties are well established :— 

1. The Hydrogen Molecule.—This I represent by two atoms of 
hydrogen revolving uniformly in a circle round C, their common centre 
of gravity. 


Fie. 1. 


If ms denote the coefficient of attraction, at unit distance, for 
unit masses of hydrogen, 7 the radius of the orbit, a the mass of 
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the hydrogen atom, and the angular velocity of the orbital motion, 


then we have 


a? 


attraction 


sacl 
centrifugal force = wa. 
Equating these, we find— 
AT? w? 
a Z (1) 


Qa 


2. The Chlorine Molecule—The type of the Chlorine Molecule 
is the same as that of the Hydrogen Molecule, with the exception 


Fie. 2. 
that the orbital motion is reversed.’ 
If now, 
p. = attraction coefficient of C1Cl, 
¢ = radius of chlorine molecule orbit, 
w, = angular velocity of chlorine molecule orbit, 
B = mass of chlorine ; 
then, 
Als ge 
bi = aa : (2) 


3. The Molecule of Hydrochloric Acid.—The type of the HCl 
molecule is different from that of the HH and CICl molecules, 
because the masses of the atoms are unequal. 


1 The reason why this is necessary will be shown further on. 
222 
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Let C be the common centre of gravity of the atoms H and Cl, 
and let two circles with radii CH = 7 and CCl = m be described ; 


yi 
CF 
Vi 
INS j m gt! 
| 
Y 
WD, 
\ 
Fig. 3. 


the atoms revolve in these two circles with the same angular velocity. 
Let 


a = mass of hydrogen atom, 

8 = mass of chlorine atom, 

p’ = attraction of hydrogen for chlorine, for unit 
distance and unit mass, 

w’ = angular velocity of orbital motion. 


Equating the attraction to the centrifugal force of H and Cl, we 
find 


pe 
(2+ m)?’ 
w!?m S ie 


(T+ mp 
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adding together, we find 
pCR ip. 


a+ a 

but, since C is the centre of gravity, /, m are inversely as a, 2; 
therefore 

+B 

lim = it i. 

B 
and 

i 2 

pl = poe wo”, (3) 


The molecular volume of a gas is measured by atomic weight 
divided by specific gravity, and the molecular volumes of hydrogen 
and chlorine, determined by the best experiments, are found to be. 


Molecular Volume. 


Dal: 
= ——— = 28°88; 
Hydrogen = 9.56996 ; 
2x 35°5 
j = ——_—. = 28°89; 
Chlorine Sole 


and the molecular volume of hydrochloric acid is known to be the 
same, by a comparison of its molecular weight with specific gravity : 
or, in other words, the number of molecules of hydrogen, of chlorine, 
or of hydrochloric acid, in a given volume, is the same, at equal 
pressures and temperatures. 

We must now define our units of space, time, and mass. 

I take for unit of space the radius of the orbital circle of the 
hydrogen or chlorine molecule, which must be equal to the radius 
of the orbit of hydrogen, in the hydrochloric acid molecule. 

The unit of time is defined by making w= 1 in the hydrogen mole- 
cule motion, and the unit of mass is given by making a = 1, which is 
the atomic weight of hydrogen. Equations (1), (2), (3) thus become 


p= 4. (by 
4w,? 1 

— (2) 
(B+ 1) 


O 


B® ow”. (3) 
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These equations enable us to eliminate the troublesome coefficients 
of attraction, and to replace them by the elegant and easily con- 
ceived geometrical ideas of angular velocity or periodic time. 

By making 6 equal to the atomic weight of fluorine, chlorine, 
bromine, and iodine, we obtain the conditions belonging to hydrofluoric, 
hydrochloric, hydrobromic, and hydriodic acids respectively. 

4. Formation of Hydrochloric Acid from Hy ydrogen and Chlorine.— 
Hydrogen and chlorine, when mixed together in the proportion 
necessary to form hydrochloric acid, do not combine in the dark, but 
do so explosively when exposed to sunlight, especially to the violet 
rays, or when exposed to the electric or magnesium light. They also 
combine when heated to a temperature of 150°, and the hydrochloric 
acid decomposes again into hydrogen and chlorine when heated to a 
temperature of 1500°. 

When two molecules of chlorine and hydrogen sirmittins they form 
two molecules of hydrochloric acid, and are subject during the trans- 
formation to two dynamical laws. 

(a) The conservation of areas. 

(6) The Law of Energy or vis viva. No matter what happens during 
the collision, the sum of the areas (moment of momenta) remains con- 
stant, and the total energy of the system before and after the shock 
differs by a quantity that can be measured by experiment. 

The conservation of areas gives the following :—Before the shock 


Hydrogen molecule = 2al*w. 


Chlorine molecule = 2B/?u,. 
After the shock— 


2 Hydrochloric molecules = 2 (al? + Bm’) a’. 
Equating these, we find 


(aw + Bw) 2? = (al? + Bm?) o; 


or, making /, a, w, equal unity, and m = t we obtain finally from the 


8 
conservation of areas 
(8 + 1) o'= B(1 + Bor). (4) 
From the Law of Energy we find before collision— 
2 2 


Energy of position = pu = + py a 


Energy of motion = — (aw* + Bw,’) P, 
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or, substituting for p, pr, from equation (1)’, (2)’, and using the 
proper units— 
Energy of position = 2 (1 + Bw,’). 
Energy of motion = — (1 + Bw’). 
Total energy before collision =(1 + Bw,’). 


After collision we have— 


eS , af 
Energy of position = 2u aes 
Energy of motion = — (al? + Bm?) w’”; 


or, introducing the proper units, and substituting for pw’ from (3)’/— 


Energy of position = 2 w’?, 
1 
Energy of motion =— w"? ; 
me 1 
or, total energy after collision = w’ ; 


and finally, {1 + Bw,’ — a O?) = (®) 


represents the loss or gain of energy, when a molecule of hydrogen 
and a molecule of chlorine combine to form two molecules of hydro- 
chloric acid. 
When one gram of hydrogen combines with 353 grams of chlorine 
_ the quantity of heat given out is sufficient to raise 22,000 grams of 
water 1°C.! If, therefore, n? represent the number of molecules in 
one gram of hydrogen, the coefficient A, in equation (5) may be re- 
placed as follows :— 


_ 22000 


| Ei 7 ? 


because A represents the energy lost by one molecule of hydrogen 
combining with one molecule of chlorine. Equations (4) and (5) thus 


become 
(8 +1)’ =B(1+4 Bo,), (4)! 
| B+1 ,, 22000 
1 ina oo 7” : (5) 


1 Thomsen. 
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where B = 35°5, and w’, w,, m, are unknown. We have, therefore, two 
equations and three unknown quantities. If we eliminate w, between 
the equations (4)’ and (5)’ we find, after some reductions 


3(/ Q2 12 ' 2 22000 6° _ 
n3{(B? —B-1) 0” + 2Bw eo" Gaueinh ai (6) 


This equation becomes numerically 


220008 
(6 +1) 


As n® must be essentially positive the quadratic function of w’ must 
be essentially negative ; now this quadratic has two real roots, viz. :— 


n?{1223°75w + 710! — 1260°25} + = 0. (6) 


)_/ + 09862089 + &e., 
\ = 1:0442273 + &e. 


W 


We can show, from chemical considerations, that wo > 1, and 
therefore we must choose a negative value for w’>1<1:0442273 + &e. 
The attraction of the hydrogen atom for the chlorine atom in the 
hydrochloric molecule must be greater than that of the hydrogen 
atoms for each other in the hydrogen molecule or than that of the 
chlorine atoms for each other in the chlorine molecule. In the 


4 : 1 : 
hydrochloric molecule the distance between the atoms is 1 + B and in 


the hydrogen molecule the distance is 2; hence the attractions in the 
hydrochloric and hydrogen molecules are 


2a 
(1+5) 


Substituting in these the values of » and p’ already given (1)’ and (2) 
the first reduces to w? and the second to unity; hence w*>1. Similar 
reasoning applied to the chlorine molecule gives the relation w” > Bw,’. 
It follows from all the preceding that the rotation of the chlorine and 
hydrochloric molecules is opposite to that of the hydrogen molecule, 
that the rotation of the hydrochloric molecule is comparable with that 
of the hydrogen molecule, and that they are both much more rapid 
than that of the chlorine molecule. The whole subject will be better 
understood by considering equation (6)’ as a cubic curve, whose co- 
ordinates are 7° and wo’. 


and iss 
4 
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The general shape of the curve is shown in figure 4, where + w’, 
—o’ is the axis of w, and + ?, + n°, the axis of y. The axis of w’ is 
an asymptote, and there are two other asymptotes AB and CD 
parallel to the axis of y, and lying at distances from the origin 
+ @ and — 6 corresponding to the real roots of the quadratic 
in w’. 

_ There are three real branches of the curve, one lying between AB 
and O, w’; the second between CD and O, — w’; and the third lying 
between AB, CD, and the axis of x Of these branches the first two 
are to be rejected, because they correspond to negative values 
of n°. 

Of the remaining third branch of the cubic curve, the right-hand 
side corresponding to positive values of w’ must be rejected, because 
w” is never greater than unity, and the point of the curve which de- 
termines w’ must lie very high up on the left-hand branch, because n? 
must be an enormously great number. 


C +n? A 


= 


8 


D =—nN 


Fig. 4. 


5. Hydrofiuoric Acid (H¥F).—The probabilities are very strong 
that the molecular volumes of fluorine and hydrofluoric acid are the 
same as those of hydrogen, chlorine, and hydrochloric acid. 

_ Assuming this to be the case, I proceed to determine the rotations 
of fluorine and hydrofluoric acid by means of equations (4)’ and (5)’, 
making 6 = 19 and writing for 22000 the constant 37600, which 
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represents the amount of heat lost when one gram of hydrogen com- 
bines with 19 grams of fluorine. 


We thus find 
200! = 19(1 + 19). (4)' 
20 37600 
1 ar 190,’ 7 iG w”? = ea (5) 


Eliminating o, we obtain 


37600 x 6859 _ 


n{341w? + 380! — 861} + 50 


0. (6)’ 
Hence we find 
, / + 0:9746966 + &e. 


psy MDLOteS OP eless ee 


Reasoning similar to that used in the case of hydrochloric acid 


shows that 
w? > 1, 


We must therefore, as before, choose a negative rotation exceeding 
unity and less than the asymptote. 

6. Hydrobromie Acid (HBr).—The molecular volumes of bromine 
and hydrobromic acid are the same as those of hydrogen, chlorine, and 
hydrochloric acid. 


: 2 x 80 
Mol. Vol. Bromine = ~~ — = 29-304. 
0°46 
Equations (4)’ and (5)’ become, when f = 80, 
81’ = 80 (1 + 800). (4)! 
81 8440? 3 
1 + 80,” = 80 w’” = yams (5)! 
Eliminating , we find 
12100 x 512000 
n®{6319w" + 160w’ — 6400} + ——— =. (By 


Hence we find 
irk 0:99380828 + &e. 


\ = 1:01912878 + &e. 


But, as before, wo”? > 1. 


asymptotes 


Therefore we must choose the negative rotation. 


1 Berthelot and Moissan. 
* Because 1 gram of hydrogen and 80 grams of bromine, assumed to be 
gaseous, in uniting, give off 12100 units of heat (Thomsen). 
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7. Hydriodie Acid (H1).—Iodine and hydriodic acid have the same 
»molecular volume as all the preceding compounds. 


Dy 3 DAT 
8°765 
Equations (4)’ and (5)’ become, when 6 = 127. 
1280 127 + 1270,): (4)’ 


128 E! 


1 + 127,’ — 127 w? = Sire (5) 


Mol. Vol. Lodine = = 29°98. 


a 
‘ 


Equation (6)’ becomes 


n{ 160010” +2540! — 16129} ee =O. (Gy 


C +n? A 


—9 


Fia. 5. 


_ The change in sign of the absolute term changes the form of the 
‘eurve, which now becomes fig. 5. 

| The branch of the curve lying between the asymptotes AB and CD 
lies altogether on the negative side of °, and is therefore to be re- 
jected; and the quadratic function of w’ must be positive, so as to 
| give a positive value for n*, and the two branches of the curve with 
which we are concerned lie altogether outside the asymptotes AB 
and CD. 


1 When 1 gram of hydrogen combines with 127 grams of iodine, assumed to be 
) gaseous, the thermal effect is very slight, some heat being gained during the. 
) operation ; hence the negative sign. The quantity E is much less than 1540. 


| 
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Solving the quadratic, we find the position of the two asymptotes, 
V1Z. :— 
, / + 0:99608621 + &e. 
” \ — 1:011960389 + &. 


For the reasons already given 
wo” > 1, 


and as we must take points on the curve outside the asymptotes, it 
appears at first sight that we might have two real values of w’, one 
positive and one negative. This, however, is not the fact, for we can 
show that the negative value is the only one that will answer. 

8. Generat Conclusions respecting Binary Compounds.—The two 


fundamental mechanical equations of binary compounds are (4) and 


(5), derived respectively from the Conservation of Areas, and the Loss 
or Gain of Energy during combination. 
By eliminating w, between these equations we find, in general, 
equation (6) | 
3 
m{(f°-B-1) + 2Bo'-B}2—2—E=0, (6) 


Bt+1 


in which + £# represents the loss or gain of energy (expressed in 
heat units) during combination. This equation, regarded as a curve 
of which x? and w’ are the Cartesian co-ordinates has been sufficiently 
discussed, and the available value of w’ shown to be negative and 
greater than unity. 

It follows from this that the available value of w, must be negative, 
and this value is found by eliminating o’ from the equations (4) and 
{5), from which I find 

1 B+1 
n® \(B?-— B-—1) w/ wy—-=; £ 
{(e*-B-1) 02+ 280-3} « PA 

Now it is well-known from the discussion of the planetary pertur- 
bations that they become very serious whenever the periodic times of 
two or more planets or satellites have a small common multiple. 


He0, - 


Following this guiding idea, and taking into consideration the 


intense affinity of hydrogen for fluorine and chlorine, I thought it 
highly probable that the ratios of the periodic times of fluorine, 
chlorine, bromine, and iodine to that of hydrogen, would turn out to 
be represented by fractions, with small integers for numerator and 
denominator, or perhaps even whole numbers. 
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I have shown that the value of w, must be negative, and assuming 


1 
O=- ns 
m 


wwe transform equation (7) into the following :— 


n?{ B?—(2m+1) B?-B-m) +(B+1)mH=0. (Oy 


As nis avery large number compared with 8, #, and m, this 
equation is nearly equivalent to 


. 8 — (2m+ 1) B? - B - m? = 0. (8) 


In this equation £ is the atomic weight of one of the four elements 
under consideration, and m is the ratio of its molecular periodic time 
to the molecular “sonialle time of hydrogen; and a relation is thus 
established between £6 and m by which, if either be given, the other 
can be calculated. 
| If we assume the following values for the ratio of the periodic 
times of the four elements to that of hydrogen, we can readily calculate 

‘trom equation (8) the values of the atomic Weletts. 


Atomic WEIGHT. 


RATIO OF 
PERIODIC Dirr. 
Times. | Qarcurarep. OBSERVED. 
| Hydrogen,. . 1 1-00 1-00 + 0-00 
| Fluorine, . .| 9 19-27 19-00 + 0-27 
Chlorine, . . 17 30°29 30°00 — 0°25 
| Bromine, . .| 39 79°25 80-00 — 0°75 


odine, 2. |)! 68 127-25 127-00 + 0:25 


Chemists must decide whether these differences are or are not 
‘ereater than they can allow in the atomic weights of the four elements 
it in question. 

_ In the preceding investigations I have used one hypothesis only, 
viz. that the atoms obey the same law of attraction as the heavenly 
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bodies, viz. the Newtonian law of the inverse square of the distance, 
and product of masses. 

We can at once find the periodic times of the hydrofluoric, hydro- 
chloric, hydrobromic, and hydriodic acid molecules from the fore- 
going :— 


1 ; : 
As I have assumed, w; = — a equation (4), (conservation of areas) 


becomes, by transformation, 


; iy hae 
ge aes eT (9) 


From this we find, using the corresponding values of m and B :— 


Angular Velocity and Periodic Times. 


ANGULAR | PERIODIC 
Veocrry. Time. 
HH + 1-00000 1:00000 
HF ~1-08482 |  0-92181 
‘HCl — 1-04490 0-95740 
HBr — 101919 0-98117_ 
HI — 1:01189 0:98825 


From all the foregoing I draw the following general conclusions :— 


1. That the hydrogen molecule will combine with the fluorine, — 
chlorine, bromine, or iodine molecule only when their rotations have 
opposite directions. 


2. That the rotation of the resultant molecule is opposite to that 7 
of hydrogen, and in the same direction as that of the second element. __ 


3. That itis probable that the periodic times of the hydrogen, 
fluorine, chlorine, bromine, and iodine molecules are in the exact 
proportions of 1, 9, 17, 39, and 63. 
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+B 
3 4 
In Figure (6) I have exhibited the general form of equation 
BP - (2m+1)6?-B-m=0 (8)! 


_ regarded as a curve showing the relation between atomic weight and 


periodic time of molecular rotation. 

All to the right of the line mOm is real and corresponds to positive 
values of atomic weight, and all to the left of mOm is unreal and cor- 
responds to negative values of atomic weight (‘‘ behind the looking- 
glass ’’). 

The curve has one real asymptote shown by the line AA, and two 
branches, one to the right which is real and hyperbolic, and one to the 
left which is unreal and nodal. 

The real elements represented on the hyperbolic branch are 
hydrogen, fluorine, chlorine, bromine, and iodine; and hydrogen lies 


_ at the opposite side of the line BOB, because its rotation is opposite to 
that of the other named elements. 


_Itis a remarkable fact that no portion whatever, real or unreal, 


_ of the curve, exists in the shaded space between the lines mOm and 
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HHH, that is to say, this curve excludes the possibility of any element, 
capable of combining with hydrogen, having a less atomic weight than 
that of hydrogen, including of course the so-called helium. 

This appears to me to be a striking confirmation of Dr. Reynolds’ 
contention that hydrogen is the last of a period of seven elements, and 
that the other six have no real existence. 

The equation of the asymptote is 


8m —-468+5 =0. (10) 
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LI. 


A COMMENTARY ON THE COLLOQUIES OF GARCIA Dr 
ORTA, ON THE SIMPLES, DRUGS, AND MEDICINAL 
SUBSTANCES OF INDIA. By V. BALL, C.B., LL.D., 
F.R.S8., Director of the Science and Art Museum, Dublin. 


_ [Read January 12, 1891.] 


Part IT..—_INTRODUCTORY, 


As already stated the division of the Colloquies into two parts is 

only a matter of present convenience, having no existence in the 

original. | 

The contents of this Part equal, if they do not exceed, in interest 

and value those of the preceding Part. Both afford testimony of the 

vigour with which our author grappled with the myths and nostrums 

of his predecessors. 
| This commentary does not profess to be exhaustive of all that 
Garcia has written ; to be soit would have had to deal with the ancient 
authors whom he criticises, and that would have involved an amount 
of labour and expenditure of time which I could not have devoted to 
jthe purpose. It will have to be undertaken, however, by whoever edits 
(the work asawhole. For the present occasion it seems to be sufficient 
‘to identify, in the light of our modern knowledge, the subjects of the 
‘Colloquies, while at the same time drawing attention to the statements 
of Garcia which seem to be of particular value or interest. 


| 
| 
| 
| 
} 
| 
| 
‘| 
| 
| 


_ The merits of his volume are undoubtedly very great, and the tacit 
or acknowledged use made of his facts by his successors affords ample 
testimony of the esteem in which he has been regarded by them as the 
highest authority of the period on the subjects of which he treats. 


1 Vide antea, page 415. 
R.I.A. PROC., SER. III., VOL. I. ZA 
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ContENTS OF COLLOQUIES XXXI.—LVIII. 


XXXI. Catechu—Prepared from the wood of Acacia catechu, Willd., and 
A. suma, Kurz. 
XXXII. Mace and Nutmeg—tThe pericarp and nut of Myristica fragrans 
Houtt. 
XXXIII. Manna—A saccharine exudation from the manna ash, Fraxinus ornus, 
Linn. 
XOEXTY. Mango—The fruit of Mangifera indica, Linn. 
OKONGV Pearl and mother-of-pearl. 


XxxvI. (1) Gram-—Seeds of Phaseolus mungo, Linn. (2) Indian Melon, the fruit 
of Citrullus vulgaris ? 


XXXVII. Mirobalanos (Indian Almond)—Fruit of various species of Terminalia. 
XXXVI. Mangosteen—Fruit of Garcinia mangostana, Geertn. 
XXXIX. Negundo or SambaliThe plant, Vitex negundo, Linn. 
Xabi Nim—The tree Azadirachta indica, Ad de Juss. 
XLI. Opium—The prepared juice of Papaver somniferum, Linn. 
RTT, Snake-wood, three kinds of, viz.—Cocculus acuminatus, D’C.; Hemi- 


desmus indicus, R. Brown; Strychnos colubrina, Linn, 

XLII. (1) Diamond; (2) Armenian stone; (3) Loadstone. 

XLIV. Precious Stones—(1) Sapphire ; (2) Jacinth (zircon); (3) Garnet ; 
(4) Ruby. 

XLV. Bezoar—lIntestinal calculi. 


xvi. (1) Pepper, black, white, long, and Canarese; (2) Peaches. 


XLV, China root—The root of Smilax china, Linn. 
XLVIII. Rhubarb—The root of Rheum officinale, Baillon. 
XLIX. Sandal wood, three kinds, Santalum album, &c. 


L. Spikenard—The root of Nardostachys jatamansi, D’C. 

LI. Tabashir—A silicious secretion formed in the bamboo. 

iat Squinanto—A grass, Andropogon laniger, Desf. 
LIII. Tamarind—The fruit of Zamarindus indica, Linn. 

LIV. Turbit—The root and stems of Ipomea turpethum, R. Brown. 

Ly. (1) Incense—A gum from several species of Boswellia; (2) Myrrh. 
LVI. Tutia —Impure oxide of zinc. 
Lyir. (1) Zedoary—The root of Curcuma zedoaria, Roxb. 


(2) Zerumbet—The root of Curcuma zerumbet, Roxb. 
LVIII. Treats of various things. 
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COLLOQUY XXXI. 


9 


Do pao CuHamano ‘‘CatE’’ po VULGO; E DIZ-SH NELLE COUZAS 


PROVETIOSAS. 


[Catechu, prepared from the wood of Acacia catechu, Willd., and 
A. suma, Kurz, trees which grow to from 30 to 40 feet high. | 

Called cate (hatha) in India, also by Arabs and Persians; cato in 
Malacca (Borneo ?); hac dudh by Avicena and Serapion. The tree is 
called hac chic in the land where it grows, and it is the licwm of Galen 
and Pliny, sonamed because it was first foundin Licia. The tree, says 
Garcia, is specially abundant in Cambay, also in the lands of Bassein, 
Manora, Mandwa, Damun, and on the mainland near Goa. The pre- 
pared catechu was, he says, exported in abundance to Malacca and 
China, to be eaten with betel, and was taken as a medicine to Arabia, 
Persia, and Khorassan. The wood, he adds, is strong and heavy, and 
is used for pestles and clubs for husking rice (this is the case still). 
He says the tree has flowers but no fruit (the fruit consists of pods). 

The wood when cut from the tree was boiled,' and the preparation 
thus obtained was mixed with the flour of nachani (? ragi or murwa, 
Elusine corocana) and wade into lozenges. He says it affords a very 
astringent and comforting medicine, good for fluxes and for pains in 
the eyes, and that it strengthens the gums and teeth, and kills the 
worm in them. 

He shows the improbability of its being exported in bags of 
rhinoceros and camel skins, as Pliny had stated to be the case, by point- 
ing out the rarity or absence of these animals in the countries where it 
is produced. He states that the rhinoceros was called gramdas? (ganda), 
and that in Bengal the horn was used as an antidote to poison, and that 
the Nizam would give 200 times its weight in gold for true unicorn 
| horn. 

He judiciously adds that he does not altogether like to say what 
he has heard about the unicorn, because his informants were not them- 
selves eye-witnesses of what they related; but admits that they said 
that it was to be found between the Capes of Corrientes and Good Hope, 


' T have frequently seen this process in operation. See ‘‘ Jungle Life in India,’’ 
| p. 61. 

* Gandas, as quoted by Thome Bartholini, ‘‘de unicornu,’’ Amsterdam, 1678, 
| p. 157, &e. 


3 A2 
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that it had a head and mane like the sea-horse, with a flexible 
horn like a finger, and that it fought courageously with elephants. 
He relates how shavings of the horn saved the life of a dog poisoned 
with arsenic, while another dog which had taken half the amount of 
arsenic died. [The belief in the horn of the unicorn being an antidote 
to poison is still prevalent in India. | | 

[ References.—Linschoten, 11., pp. 65, 67 ; Bontius and Piso, lib. vi., 
cap. lll., p. 92, fig.; Arnslie, 1., pp. 64, 65, and 590; Mluckiger and 
Hanbury, pp. 213; Khory, p. 260. | 


COLLOQUY XXXIT. 


Da Maca & Noz. 


[ Of Mace and Nutmeg—the pericarp and nut of Myristica fragrans, 
Houtt. | 

The mace and nut are called respectively bunapalla (bunga-pala) and 
palla ( pala) in the Island of Banda ; jupatri (yaipatri) and jarfol 
(jaiphal) in the Deccan ; besbase Grane) and yauziband and geauze 
(jouza-bovah) by Reflaaina and the Arabs, besides which there are many 
corrupt names used by Moors, Arabs, and Turks. 

Garcia says that mace was unknown to Galen and Dioscorides as 
well as to other Greeks, and also to Pliny. That macir as described by 
Galen was not mace is certain from the medicinal qualities he ascribes 
to it, while Dioscorides said it was the rind of a root. Although 
Avicena and Serapion knew the mace and nutmeg, their accounts are 
not free from confusion owing to their having been implicit followers 
of the Greeks... He says a preserve of mace made with sugar was 
pleasant to the taste and smell, and was considered good for the brain 
and for affections of the brain and nerves, and that mace in vinegar was 
imported in jars from Banda, and was eaten as a salad. He describes 
the beauty of the trees when laden with the bursting fruit, which 
causes the exposure of the red mace. 

[References.—Macz Prso in Mantissa aromatica, p. 173, fie ; 
Clusius (Acosta), p. 23 ; Linschoten, 11., pp. 84-86 ; Aznslie, 1., p. 200; 
Fluckiger and Hanbury, p. 456; Khory, p. 468. | 


1 Fluckiger and Hanbury (‘‘ Pharmacographia,’’ p. 451) quote this opinion with 
approval from Acosta, but he merely adopted it from his predecessor, Garcia 
de Orta. 
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COLLOQUY XXXITI. 


DA MANNA PURGATIVA, ONDE, SE FALLA D’OUTRAS MUITUS COUZAS, QUE 
SAO MENOS MEDICINES, E SAO DE HISTORIA, E BOAS PERA AS SABEREM 
ALGUMAS PESSOAS. 


| Of the purgative manna, in which (Colloquy) many other things 
are spoken of that are not medicinal, but are historical and suitable for 
some persons to know. | 

| Manna is a saccharine exudation from the manna ash, Praxinus 
ornus, L. Itis found in Italy, Sicily, &c., extending to Asia Minor. 
It is also produced by various other trees. | 

Garcia states that although he did not know much about its origin 
he knew of its good effects. Three kinds were, he says, brought from 
Hormuz, from the province of Usbeque (Tartary). One called aquest 
or xircast (slirkisht) was a kind of dew or gum produced on quest 
trees; a second was called torzumjubim or trumgibim (taranjubin), is 
produced on thorny shrubs, and is in small pieces of a colour between 
purple and red, a third arrives in large pieces by way of Bassora mixed 
with leaves, and resembles that of Calabria ; still another kind reached 
Goa from Hormuz in leather bottles: it resembled congealed honey. 

[ Ainslie has some interesting remarks on the different plants which 
produce Manna. He attributes its formation in the natural condition 
to the action of some species of Coccus(?) ; artificially it is produced by 
incisions on the stems of the plants which yield it. | 

Linschoten’s remarks on this subject, as in so many other cases, 
are mainly reproductions of Garcia’s statements. 

The Colloquy contains some observations on the geography of 
Persia and Thibet. 

[ References.— Clusius (Acosta), p. 15; Linschoten, u., p. 100; 


| Ainshe, t., p. 208; Fluckiger and Hanbury, p. 366; Khory, p. 378. | 


COLLOQUY XXXIV. 
Das Maneas. 


[The Mango, Mangifera indica, Linn. | 
_ Garcia extols the mango fruit above all the fruits of Portugal. He 


| says those of Hormuz are so good that when they are in season no 
_ other kinds of fruit can be sold, save to those who cannot pay the high 
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price demanded for the mangos. The mangos of Gujarat were well 
flavoured, though small; those of Balaghat were larger and delicious, 
especially those of Chacana (Chakan), and Quidar (Chandor ?), Madan- 
ager (Ahmednagar), Dultabado (Daulatabad) ; those of Bengal, Pegu, 
and Malacca were also very good. Garcia says he had a tree in his 
island of Bombay (see Colloquy xxtr.) which yielded two crops of 
fruit, one early in the year and another in May. 

Parenthetically he mentions that the orange and its allies in India 
were better than those of Portugal. 

The Colloquy contains an account of the Banians and Brahmins, 
and the well-known hospitals for sick animals in Cambay. Reference 
is made to the often confusing fact that the term India was frequently 
applied by the Ancients to Ethiopia (¢.e. Africa). Garcia explains 
the origin, and defines the proper limits of India. There is also a 
curious discussion as to the origin of the term BR: used in the East 
for Europeans. 

[| References.— Clusius (Acosta), p. 68; Bontius and Piso, lib. vi., 
cap. v., p. 94; Linschoten, 11., pp. 28-26; Hhory, p. 226. | 


COLLOQUY XXXV. 


Da Margarita, ov ALJOFAR, EDO CHANCO ; DONDE SE FUZ 0 QUE CHAMAMCS 
MADREPEROLA. 


[| Of the pearl or seed pearl, and of the shell of which is made what 
we call mother-of-pearl. | 

Called pera in Spanish, and perola in Portuguese, the small kind 
being called ajofar in both languages (from the Arabic al yauhar ?) ; 
unio in Latin for the large, and magarita for the small ; /udu in Arabic ; 
mote in Persia and India; motuin Malabar. | 

He says perla and perola are from the Latin prefero or preferes, 
because it has the pre-eminence; wnzo because it is unique. He 
derives the Arabic name from Julfar, near the Strait of Hormuz, a place 
where it is found, not as above, from jauhar, jewel, which is now 
the commonly given though perhaps less correct derivation. 

He mentions the principal localities in the Persian Gulf and off the 
coast of Ceylon where pearls are obtained. He relates that the King 
of Portugal spent more than the profits of the Ceylon fishery on the 
support of over 50,000 Christians. 
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Inferior pearls were obtained in China and Borneo. He refers to 
those brought from America as wanting in roundness and having dead 
waters. The largest pearl from Cape Comorin which he had seen 
weighed 100 grains of wheat, or 25 guilates (carats) ; it was valued at 
1500 cruzados (= £212). Pearls were cleaned and polished with 
pounded rice and salt. 

_ [References.—Linschoten, 1., pp. 1388-186; <Aznshe, 1., pp. 
292-297. | 


COLLOQUY XXXVI. 
Do Muneo, Metao pa Inpra, A QuE cA CHAMAMOS PaTEca. 


1. [| Munga, green gram, seeds of Phaseolus mungo, Linn. | 

It is called mexe by Avicena, cap. 489, and mes by Belumense ; 
but it should be pronounced mex. 

The Colloquy contains very little on this subject save that itis said 
that the munga, as is well-known to be the case still, is given to horses : 
and that the Gujarati and Deccani physicians give fever patients, 
after ten or fifteen days’ fasting, the water of boiled munga, and after- 
wards the husked seed itself cooked like rice, on which diet a patient 
accustomed to generous food is liable to starve. It occurs, he says, in 
Palestine. 

2. [Pateca, the Indian Melon, perhaps the water melon, Citrullus 
vulgaris. | 7 

Called pateca by the Portuguese ; batvec indi (bdttckh) by the Persians 
- and Arabs, and by Avicena. 
| The term pateca is generally understood to be the water melon, but 
| Garcia’s description of the plant as being tall and not spreading over 
| the ground, and that the leaves are unlike those of melons, makes me 
_ incline to the supposition that he means the papaya, Carica papaya, L., 
_ which was introduced from the West Indies. However, the black 
| seeds agree best with those of the water melon, as the seeds 
of the papaya are grey, and Delavalle’ says that Garcia does not 
_ mention the papaya because it had not then been introduced from the 
| West Indies. Garcia commends the pateca in choleraic fevers, and as 
_adiuretic. Ruano expresses great approval of it as a fruit. 
| | References.—Linschoten, 11., p. 85; Armslie, 1., p. 216. The 
| papaya is figured by Bontius and Piso, lib. vi., cap. vi., p. 96. | 


1 English Translation, London, 1665, p. 69. 
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COLLOQUY XXXVII. 
Dos Mrroporanos. 


[Indian Almond—TZerminalia catappa, Linn; 7. bellerica, Roxb., 
and 7’. chebula, Retz., also Phyllanthus emblica, Linn. | 

Garcia says these were not the ‘‘mrobolanos’’ of Dioscorides, Galen, 
and Pliny, who gave that name to nutmegs. Called delegi by Avicena, 
and aliligy by Serapion ; delegi is the generic name used for all the 
varieties by the Arabs, and for the ‘‘ citronos”’ azfar, the ‘‘ Indios ’”’ 
aguat, the ‘‘queblos”’ quebulgz, the ‘ belericos ”’ beleregz, the ‘‘ embli- 
cos”’ embelgr. : 

Our author definitely states that there were five different kinds, 
produced from as many trees, all of which were wild in different parts 
of the country. It is now, however, known that some of the recog- 
nised varieties owe their differences to their being at different stages 
of maturity. 

The variety principally exported to Portugal was from Dabul and 
Cambay, the reason being that the further north the fruits were 
obtained the less subject were they to putrefaction. 

In Goa the ‘ citronos’”’ variety, which is round and purged choler, 
was called by the people arare, the ‘‘emblicos”’ anvale, the ‘‘ Indios” 
rezanvale, the ‘‘ belericos”’ gotim, the ‘‘ queblos,’”’ which were found in 
Bisnager, Cambay, and Bengal, aretea. The ‘‘emblicos”’ or anvale was 
used for a pickle, and for tanning leather, and dyeing. He compares 
truly enough the leaf of this variety (Phyllanthus) toafern. The other 
varieties were used in decoctions as purges, and also as conserves. 
Other details of their medicinal properties are also given in this 
Colloquy. 

| References.— Clusius (Acosta), p.39; Linschoten, pp.123-6 ; Bontius 
and Piso, lib. vi., cap. Xxiv., p. 109, fig.; Aznshe, 1., pp. 236-241, 
., p. 128; Khory, pp. 294-301. } 


COLLOQUY XXXVIII. 


Das MAneosras. 


[The Mangosteen, fruit of Garcinia mangostana, Geertn., called in 
Bombay mangusatina. | 

Garcia does not appear to have been personally acquainted with this 
fruit, never having tasted it, and not being aware of its medicinal 
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properties, which are chiefly situated in the astringent rind; ‘‘ it affords 
a common and useful remedy in dysentery and diarrhcea ” (according 
to Dr. R. N. Khory). 

Garcia states, from hearsay, that the tree is about the size of the 
nutmeg-tree, with leaves like those of the laurel, and that it is a 
native of Malacca. His description of the fruit itself is in the main 
correct. 

[ References.—Linschoten, 11., p. 34; Bontius and Piso, lib. vi., 
cap. Xxvlil., p. 115, fig.; Khory, p. 170. | 


COLLOQUY XXXIX. 


Do Necunpo ov SAMBALI. 


[ The leaves and whole plant of Vitex negundo, Linn. | 

Called negundo generally ; sambali (shambdlu) in Balaghat ; noche 
in Malabar. 

Garcia describes it as affording a drug so efficacious for fomen- 
tations in rheumatic pains, &c., that it almost ruins the doctors’ 
practice. He says it was recommended to a chaste governor by an 
old apothecary, who mistook it for the Spanish agnocasto, as an anti- 
aphrodisiac. 

[ References.— Clusius (Acosta), p. 61; Aishe, u1., pp. 252-8; 
Khory, p. 480. | 


COLLOQUY XL. 
Do Nimso. 


: [The Mim or Bakana tree, Azadirachta indica, Juss. or Melia 
_mdica, Brandes. | 

Garcia says that the leaves, bruised and mixed with lemon juice, 
have a marvellous healing effect when applied to sores. An oil ob- 
_ tained from the fruit was used in nervous affections, and the juice of 
_ the leaves as an anthelmintic. 

| This well-known tree possesses many medicinal properties besides 
| those mentioned by Garcia. 

| | References.— Clusius (Acosta), p. 68; Bontius and Piso, lib. vi., 
cap. ix., p. 99, fig.; Adnslie, 1., p. 453; Fluckiger and Hanbury, p. 
(185; Khory, p. 211. ] 


| 
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COLLOQUY XLII. 


Do AmMFIA0, DITTO ASSIM CORROMPROIDAMENTE PORQUE 0 SEU 
NOME E ‘‘ optio.’’ 


[Of the Amfiao corruptly so called, since its correct name is 
opium. | 

[ Opium, the prepared juice of Pupaver somniferum, Linn. | 

Called ofium or afium by the Arabs and Moors, who altered the 
opium of the Greeks by putting ffor y. A small variety was called 
caxcux by the Arabs. 

Garcia says there are many different kinds ; that from Cairo, which 
is white, is called mecert (misserc) ; that from Aden and other localities 
in the Red Sea is black and hard; that from Cambay (grown in 
Malwa, which is still a centre of poppy cultivation), Mandwa, and 
Chitor is soft and yellow: the prices of these varieties vary with the 
localities according as they happen to be usually eaten. 

Garcia describes the reason why opium is so much used by the 
natives, but adds that if taken in excess it is liable to produce 
impotence. The usual amount taken daily was from 20 to 50 grains 
of wheat in weight; but a certain Khorasani, Secretary of the Nizam, 
ate three tollahs and a-half, or ten cruzados’ weight every day, and 
notwithstanding that this produced stupor, he was, when roused, a 
most able and learned man. 

{ References.— Clusius (Acosta), p. 12; Linschoten, 11., p. 112; 
Bontius and Piso, lib. iv., p. 41; Ainslie, 1., p. 271; Pluckiger and 
Hanbury, p. 40; Hhory, p. 145. ] 


COLLOQUY XLII. 
Do pao DA Copra EF & DE TRES MANBEIRAS. 


[Snake-wood, three kinds. | 
The identity of these is very doubtful, as the descriptions are 
rather vague. It is possible, however, that they may be identical with 
the following :— 
Cocculus acuminatus, D’C. 
Hemidesmus indicus, R. Brown.! 
Strychnos colubrina, Linn. 


1 See Fluckiger and Hanbury, p. 379, n. 
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The three kinds are obtained in Ceylon; the most esteemed is 
called there rannetul (Cocculus sp.) Itisa shrub which grows to two or 
three palmos, &c.: a full description ofthe plant is given. It is the 
root which is used both in cordial and applied externally to snake 
bites. The second is a thorny tree resembling the pomegranate, but 
climbs on other trees. Ofit the wood, bark, and root, constitute the 
drug. This is probably the MHemidesmus or Indian sarsaparilla. Of 
the third kind, Strychnos, the leaves are said to be not green but are 
thin and long, and speckled white and grey, with white and black 
spots, and the branches are thin and spread over much ground. The 
roots were black, and both roots and wood were esteemed as affording 
an antidote to poison. 

The virtues of these plants were first discovered, according to 
Garcia, by observing that a small animal, the quel or quirpele (for the 
Tamil kort or kirrappiller, i.e. mongoose), was in the habit of eating 
them and anointing itself with the juice whenever it fought with the 
cobra. The Colloquy contains an account of such a contest. As is 
well known, a belief in the mongoose obtaining immunity from snake 
bites by eating some plant is still prevalent. 

Garcia says the wood was used for worms, smallpox, measles, and 
cholera (mordext) ; also to eradicate severe fevers. 

He suggests the possibility of the poison for darts used in Malacca 

(i.e. Borneo ?) being prepared from the Pao da Cobra. 
[ References.— Clusius (Acosta), p. 50; Lunschoten, 11., p. 104; 
Fluckiger and Hanbury, p. 379 n.; Khory, pp. 139, 397, and 399. | 


COLLOQUY XLITI. 


(1) Da pepRa piamo, (2) DA PEDRA ARMENIA, (3) EDA PEDRA 
| CEVAR. 

(1) The Diamond— 

Names Adamans (for Adamas) in Latin; Diamantes in Spanish ; 
Diamas in Portuguese; Almaz (i.e. Almas) by Arabs and Moors ; 
Tra (i.e. Hira) in the places in India where it is found; Ztam (ie. 
_Itan, Malay, from Hintern, Javanese) in Malaia (which here stands for 
| Borneo). 
| Ruano quotes Pliny, in support of the view that the diamond is 
“superior to all other precious stones, after which follow the peazl, 
emerald, and ruby. Garcia, however, says that the emerald and then 
the ruby, bulk for bulk, rank before the diamond in India, and he points 
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out that the loadstone, though it has many more virtues, is sold by 
Cambay maos (i.e. mands) equal to 26 pounds, while the emerald is 
sold by ratis, equal to 3 grains of wheat, while the other stones, which 
in Europe are sold by quelates (i.e. carats), equal to four grains, are in 
India sold by mangelis, equal to five grains.1 

Garcia scouts the idea of the diamond being a poison, referring as 
a proof to the fact that the black servants sometimes conceal diamonds 
by swallowing them. He says the natives were in the habit of intro- 
ducing pounded diamonds with a syringe in cases of stone, but had 
relinquished the practice in consequence of the belief in its being a 
poison. ' 

He says diamonds are found in two different localities in Bisnager 
(i.e. Vijayanagar), and that all stones of 30 mangelis and upwards in 
weight are the property of the King. Another rock or mine with smaller 
stones, but of better quality (called diamonds of the old rock), is situated 
in the Decam (i.e. Deccan) in the territory of Imadixa? (i.e. Ahmad 
Shah), called by the Portuguese Madre Maluco (1.e. Ahmed-i-mulk, the 
country of Ahmad ; or Ahmad Malik, the chieftain Ahmad), and they 
were sold at a market of good repute in the Deccan called Lispor 
(Ellichpur, the old capital of Berar). The nazfes, or diamonds having 
natural crystalline forms, were exported thence by merchants to Goa 
and. even to Bisnager, where they sold for better prices than the 
amorphous diamonds which were found in that region. 

Another source of diamonds was situated, according to Garcia, in the 
Strait of Tanjampur, in Malacca. ‘This indication of locality has been 
a source of great confusion, and is the original cause of the erroneous 
statement repeated in almost every work on precious stones that 
diamonds used to be found in Malacca. Here, however, Malacca 
stands for Borneo, and Tanjampur, the Taniapura of Linschoten, for 
Tandjong Pura, an old capital of Matan, on the West Coast of Borneo. 
He says the diamonds from this locality were good, though small, but. 
were very heavy.° 


1 Taking the quilat or carat as equal to 3:174 Troy grains the rati would be 
2°38 and the mange 3°97. From Tavernier, who wrote nearly 100 years later, 
and used Florentine carats, I deduce a value for the (pearl) rat: of 2°66, and for 
the Goa mangeli 3°8 Troy grains; elsewhere the mangeli was heavier. 

2 This mine was most probably situated at Wairagarh, the Beiragarh of the Ain 
Akbari (see ‘Economic Geology of India,’’” p. 37)—an ancient mine which is 
known to have been taken possession of by Ahmad Shah in 1425. 

3 The same is related also by Cesar Frederick of the diamonds of Iawa, 
i.e. Borneo. See ‘‘ Tavernier’s Travels,’’? English translation by V. Ball, vol. i1., 
p. 462. 
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Garcia says crystal (i.e. quartz) is not found in India, because 
it needs a much colder climate, such as Germany, for its formation: 
this is, however, a fable. Rock crystals of great size are well known 
from certain localities in India, and indeed, as might be supposed, the 
mineral is very widely distributed. 

Beryl is, however, he says, found in India, and in such large 
pieces that pitchers and vases are made from it, and for one of the 
former he gave 200 cruzados, or about £28 6s. 8d. Large beryls do 
occur in India, but it may be that here he was referring to vessels 
made of Jade (see next Colloquy). He says that beryl occurred in 
Bisnager, Cambay, Martaban, Pegu, and Ceylon, but that in the three 
last diamonds do not occur, which is quite true. 

He contradicts the story mentioned by Ruano that the diamond 
cannot be broken by a hammer, and recommends him not to try the 
experiment with valuable stones. He says that diamonds cannot be 
pierced, though some are so hard that they will scratch others, and the 
diamond point may be used to test whether a stone is a genuine 
diamond or not. There are numerous instances of diamonds being 
engraved, and I think diamonds have been occasionally bored too. He 
adds :—‘‘ The story of it being softened by the blood of the goat is a 
fable taken from seeing it break the stone in the bladder and kidneys. 
I have tried the experiment with diamonds and found that they 
remained just as if nothing had been done to them.” 

Elsewhere! I have shown that this fable, which was known to 
Pliny, probably originated in the bloody sacrifices connected with 

diamond mining, which sacrifices, moreover, have furnished the expla- 
~nation of the meat thrown into the diamond valley, which is the 
leading idea in the stories of Marco Polo, Sindbad, and others. 

_As to the size which diamonds attain he says there are some in 
India larger than four hazel-nuts. The two largest he saw weighed 140 
_mangelis (i.e. 175 carats), and 120 mangelis (i.e. 150 carats). He 
had heard of one being in the possession of a man who, however, denied 
it, weighing 250 mangelis (i.e. 3124 carats). Further, he had been 
told by a man worthy of credit that he had seen one at Bisnager which 
| was as large as asmallhen’s egg. He relates as strange that diamonds 
‘should appear to grow rapidly in a mine if searched for after two years’ 
rest. The true explanation of this is that weathering by breaking up 
the hard crusts which envelop the diamonds brings them to light. 


1 ‘Diamonds, Coal, and Gold of India,’ Triibner, 1881, p. 134. 
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He summarily disposes of the myth that diamond cannot cut lead on 
account of the mercury in it. 

Ruano having asserted that one Francisco Tamara says that there 
are diamonds in Peru, Garcia replies that he does not know as to the 
truth of the statement, but adds that the same author tells fables 
about Indian diamonds. 

‘‘ He says, for instance, that serpents keep watch over the diamonds, 
in order that no one should take them, but that if persons having 
diamonds in their hands throw down, at some distance away, meat 
prepared in a certain way, the serpents will eat it, and these persons 
may then take the diamonds at pleasure. It would be well if Francisco 
de Tamara wished to relate fables that he would do so about his own 
Indies and not about ours.” 

Garcia then contradicts statements by Pliny as to the occurrence of 
true diamonds in Arabia, Cyprus, and Macedonia—[The report as 
regards Arabia probably originated in diamonds from India being 
obtainable as merchandise in the marts of that country. The Cyprian 
and Macedonian stones were obviously not true diamonds |—after which 
come the following passages :— 

Ruano. It is said that all diamonds attract iron, and, what seems 
most strange to me, it is also said that the loadstone will not attract 
iron when the diamond is near. , 

Osta. This about the diamond attracting iron you would see was 
wrong if you tried the experiment, and the notion that the loadstone 


will not attract iron when the diamond is near is quite without found- ~ 


ation. I have tried the experiment before many people, both with 
diamonds of the ‘‘ old rock’? and diamonds of the ‘‘ new rock,” and if 
you desire it I will try it before you. It is not unreasonable that the 
other properties ascribed to this stone may be true. For it is right 


that the stone which God created to be so invincible should have the 


properties they mention, although the saying that if it be placed under 


the head of a sleeping woman without her knowing it she will on © 


awaking embrace her husband if he be faithful, but fly from him 
if he be not. I cannot believe, although I am told that authors of re- 
pute state it as a fact, because the same property has been ascribed 


to certain herbs, which we know to be mere superstition. But one thing © 


I will tell you, which I have seen in very fine diamonds of the ‘old 
rock,”’ and that is, that when rubbed together they will adhere, and in 
such a manner as not to come apart. The diamond when heated will 
also, as I have seen, lift up a piece of straw like amber. These things 
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I have seen, as you may if you wish, and therefore I believe them. 
Although some writer shows how to counterfeit stones I will not tell 
it to you, as it isnot fit work for a philosopher, much less for a theo- 
logian. This writer shows how to make diamonds from water sapphires, 
but after all they are but sapphires, and not diamonds, although they 
appear like them. 


(2) Da pedra Armenia. 

[Armenian stone.] As the identity of this stone is a point of some 
interest, I quote the whole of the passages referring to it here :— 

&. Because all this discourse must not be on things foreign to 
physic, I wish you to tell me whether you have seen the Armenian 
stone in these countries. We have not got it in Europe, although the 
lapis lazuli! is found in many places. 

0. I will order the Armenian stone to be brought here. Girl, give 


~me that key ! 


S. Here it is. 

O. Open the parcel of large stones. 

S. There, it is open. 

O. Now you see the Armenian stone. 

R. They have many marks that you speak of; for although they 
have something blue about them, yet they are bright green. But how 
do you know that they are Armenian stones ? 

-O. The Moors, the great physicians who cure the Nizamoxa, gave 


-me these stones, and they use them to drive away melancholy. These 


stones are called, in Arabic, Hager Armine, which is the same as 
Armenian stone. asked where they were to be found, and was told in 
Ultabado, a well-known city of Balagate. I asked also whether they 
were found in Turkey or Persia and heard that they had been seen 


| there, but only in very small quantities. The Moors did not know 
| whether the stones came from Armenia or not. I may say that this 


medicine purges very little, as I have found from experiment. Ihave 


asked many Armenians here in India whether these stones were found 
in their country, but they could not tell me. 


| I am inclined to believe that this Armenian stone, which is men- 


tioned by many early writers, was either Azurite combined with 
Malachite or a green variety of Turquoise, known as Callainite, which 
is found at Nishapur, in Persia and a few other localities, but has 
not been recorded from India. | 


1 Perhaps, rather, berg-blau or lazulite? as the true dapis lazuli is of very rare 


r occurrence. 
\ 
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The Arabians held it in the highest esteem, saying ‘‘it cures all 
diseases of the head and heart. Worn on the fingers in a ring it brings 
about happiness of mind, dispels fear, ensures victory over enemies, and 
removes all risk of getting drowned or being struck with lightning, 
or of being bitten by snakes or scorpions.”’ 

The city of Ultabado, mentioned above, was the well-known city 
of Daulatabad in the Deccan, where the mineral was probably on 
sale. 

(3) Da pedra Cevar. 

[Loadstone]. The following quotation is also of sufficient interest 
to be given in full :— | 

&. The loadstone is a very common thing, and I wish to ask you 


what you know about it, because Laguna and others say that it isa - 


poison and that it makes men mad. ! 

O. The loadstone does not make men mad, nor is it a poison ; it is 
believed by the natives that taken in small quantities it prevents them 
from growing old, and preserves their youth. The King of Ceylon, for 
instance, when an old man, ordered little pots of this stone to be made, 
in order that food might be prepared in them for him. 

ft. How do you know this? 

O. The story is very well known. Isaac of Cairo told it to me, 
and he it was who was ordered to make the pots. This Isaac is a Jew, 
who carried to Portugal the news of Sultan Badur’s death. 

#. Antonio Musa says that the Portuguese, who sailed to Calicut, 
found there ships with wooden nails, and made thus on account of fe 
mountains of loadstone that they might attract iron nails. 

O. This is not true, for the Portuguese never saw such a thing. In 
Calicut and along all this coast there are more ships made with iron 
nails than with wooden ones. It is true that in the Maldive Islands 
there are ships with wooden nails, but the reason is that the natives 
do not care to spend the money for iron ones. 


ft. It is said also that the loadstone mines are closely connected — 


with iron mines, and from that circumstance the loadstone attracts 
iron. 

O. It is no such thing, for the loadstone occurs in many places 
where there is no iron. 


#t. One Pariense, a philosopher, says that the loadstone attracts 


iron by virtue of a property that is placed in it in order that it should 


1 See Linschoten, 11., p. 144, n. 7, for early references, &c. 


| 
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move to the stone and therefore the loadstone does not weigh more 
with much iron than it does with little. 

O. I and others have found by experiment that this is not true ; 
but you must therefore not be astonished, because man cannot penetrate 
into everything. 

[Readers will probably remember that Sindbad tells the same story 
as that quoted above from Antonio Musa, which proves that the 
properties of the loadstone were observed at an early period. And in 
conjunction it may be mentioned that as a matter of fact enormous 
deposits of magnetic iron occur in several parts of India, especially in 
southern India. Garcia does not appear to have known that loadstone 
is an ore of iron. His experimental demonstration of the myth, as 

also of others elsewhere, marks a stage of progress. The explanation 
| by Pariense the philosopher is delicious. | 
| 


i 

|  COLLOQUY XLIV. 

| 

| Das PEDRAS PRECIOSAS, QUE SAO, SAFIRA, JACINTO, GRANADA, RUBI, 


i MEDICINAES. 


[Concerning medicinal precious stones: the sapphire, jacinth (or 
| hyacinth), garnet, and ruby. | 


k. Now let us speak, for it is most necessary to physic, of the 
precious stones which enter into compounded medicines and electu- 
aries. 

O. I can only tell you of the medicinal stones which are found in 
“India, for if we were to speak of all kinds we should never come to an 
‘end. Indeed, I only speak of such as enter into the electuary of gemis, 
commonly called fragmenta precosia. 

| &. Tell me of these now, and afterwards I will ask you some 
questions about other stones. 

| 0. I will do so in a few words—and yet it is more necessary to 
advise you to take away ten cruzados worth of these other stones, in 
order to give them to the apothecaries of Castile, that they may fetes. 
forth buy the genuine stones—and they are not so dear. The first is 
ithe sapphire, a stone that deserves to be rated very highly, though it 
«s bought for little money. The blue colour of this stone is very 
agreeable to the sight. There are two kinds of it, one very dark and 
che other very light. The latter kind we call safira de agua (water 
iapphire), and it is not of a very great price. Sometimes the lighter 
‘tones are mounted with a certain foil, which makes them appear so 
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much like diamonds that some people are deceived. Both of these 
kinds are found in Calicut, in Cananor, and in many parts of the 
kingdom of Bisnager. Those found in Pegu are, however, much better, 
and those found in Ceylon best of all. But although these stones are 
so pleasant to the eye, you will never find one, however big and clear 
and good in water, that comes up to one thousand eruzados or one 
thousand pardaos. This I say from what I have heard in these 
countries. When you go to Cochin you can buy in Calicut and in 
Cananor any quantity of the pieces that remain after the stones are 
cut, and whole stones too, for they cost very little money.’ 

#. Tell me about jacinths and garnets. 

O. Of these there is such an abundance that you will need but 
little money to buy a bagful of them. You will find many in Calicut 
and in Cananor. The cut stones are sold at the rate of a corja (that is 
a score) for a vintem, and the uncut ones very much cheaper. The 
garnet is found in such abundance not only in these countries, but also 
in all the lands of Cambaia and of Balagate, that it is sold in the 
markets at a very low price.” 


1 The colours of sapphires range from watery translucent and absolutely colour- 
less transparent white, through many shades of blue up to dark blue, approaching 
even to black. 

As to the former working of deposits containing sapphires in any part of peninsular 
India I have no definite information, and some of the reputed discoveries of sapphires 
have turned out on close examination to refer to other stones. That sapphires do 
occur in India is not only rendered probable by the fact of the numerous localities 
where the coarser kinds of corundum are found, but is absolutely established by 
the recorded fact that they are to be found in the sands of the seashore of Travan- 
core, where with rubies (i.e. red sapphires), Oriental topazes (i.e. yellow sapphires), 
garnets, and jacinths, they form bands of colour assorted by the waves (Dr. William 
King, Rec. Geol. Survey of India, vol. xv., p. 89). 

Since very early times the sapphires of Ceylon and Burmah have been a regular 
commodity for sale and export in the Indian markets. I have elsewhere described 
the discovery of sapphires in the Himalayas, but there is no record of the existence 
of that source having been known before the year 1880 (Proceedings Royal Dublin 
Society, Pt. vir., vol. iv., 1885). 

2 The term jacinth or hyacinth is one which at different periods appears to have 
done duty as a name for very different stones. In early times it appears to have 
been applied to a variety of corundum, indeed it is derived from the Arabic and — 
Persian yacut, i.e. ruby. By jewellers (‘‘ Precious Stones and Gems,”’ by Edwin 
Streeter, Part 1., p. 81) and possibly here also by Garcia, it is applied to the 
hyacinthine variety of garnet, otherwise known as cinnamon stone. By minera- 
logists it is now restricted to clear varieties of the mineral known as zircon (or 
jargoon). Its colours vary from white, green, and yellow to red. From a colour- 
less variety which presents great brilliancy and refractive energy a false diamond 
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R. Now go on with the sardonyx. 

O. This stone is not found in this country, and if there are any here 
they come from abroad. Besides, there is much difference in opinion 
as to what stone itis. In my opinion, when you cannot obtain it, you 
may substitute for it the jacinth and garnet. And the jacinth is also 
found near Lisbon, at a place called Bellas, and therefore might possibly 
be found in many places in Spain ifit were sought for. Some say that 
these two stones, jacinth and garnet, are species of ruby. 

Rk. And what do you know of the ruby and carbuncle. 

O. Under the name of ruby a great many species are placed. The 
principal is that in Greek called anthrax and in Latin carbunculus, 
which means a small lighted coal. 

&. This I wished to have by me and not use it in pharmacy, be- 
cause I have heard that it gives out light at night. 

~O. You must not believe this, for it is an old wife’s tale. 

R&. And have you not seen it or heard it alleged that it had this 
property? , 

O. I have certainly never seen it. It is true that a lapidary told 
me that he was once counting on a table a few very fine small stones 
which came from Ceylon, and which we call rubis de corja (that is sold 
by the score), and he says that one remained fixed between the joints 
of the table, and in the darkness of night there appeared as though a 
spark of fire was upon the table, so he took a lamp to the table. He 
found this very small ruby, and after he removed it the spark 
disappeared. Whether this is true or false I do not know. I know 
it was told to me by that lapidary, and they are people whose business 
causes them sometimes to tell lies, because lies bring them profit; and 
they get into such a bad habit that they sometimes tell them merely 
for the sake of telling wonderful stories. 

&. Now when the ruby is very fine both in colour and water—or 
in other words if it be twenty-four carats in colour, should we call it 
a carbuncle ? 


, ismade. This is sometimes spoken of asa Matura diamond, from its occurrence in 
a district of that name in Ceylon. 

| The grenade of Garcia is the granat of Tavernier, so called from its resemblance 
| in colour to the fruit of the pomegranate. It is the stone we call garnet and some- 
| times carbuncle, but the carbuncle of the Romans was the anthrax of the Greeks, 

| ie. the ruby, as stated further on by Garcia. 

-Garnets of good colour are very abundant in India (‘‘ Economic Geology of 
_ India,” p. 521), and some choice specimens rival the spinel and even the ruby in 
| lustre. 


3B2 
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O. I think so, and I have seen some specimens of that stone which 
is called togues, the price of which is fixed according to the size, shape, 
and water. The most costly one I have seen was one that was said to 
be worth twenty thousand eruzados. It belonged to a great lord of 
the Deccan, who showed it to me because I was a very great friend of 
his, but made me give my word that I would not speak of it to the 
people of that country nor to their king. He told me that it cost him 
six maos of gold, which is nearly five Portuguese arrobas (= 160 lbs.). 

k. This was good for use in medicine according as the apothecaries 
are liberal ? 

O. No, for medicine you will find plenty as cheap as the jacinth, 
and therefore you must take away a large quantity to Spain. There 
is another species which is called balax, which is somewhat red and of 
less value. There is also another called espinhela, and is of a colour 
more nearly approaching that of a live coal, and like the Balas ruby is 
sold at a lower price, because they have not the water of the true ruby ; 
some are mostly white. There are others that incline somewhat to the 
carnation in colour, or more properly speaking to the white cherry when 
almost ripe. Some rubies are partly white and partly red, others partly 
sapphires and partly rubies. I have seen all these kinds, and if you 
will allow me I will show them to you before you go. Although 
there are many other kinds of rubies I will not speak of them, because 
they are not very well known nor their values. 

&. Would you be so good as to tell me the reason of these vari- 
ations in the colours of rubies? 

O. The most reasonable cause that I have heard is that the ruby 
at its very beginning in the rock is white, and in growing it gradually 
approaches that state of perfection which is a bright red. But since 
it cannot arrive suddenly at that state of perfection we find it some- 
times as I say, a bright red, at other times with bands of red and bands 
of white ; and because the ruby and the sapphire are said to be of one 
rock, it happens that stones are found half ruby and half sapphire. 
There are other stones in which is mixed a blue with the red, that 
appears like a composition of dark blue and red, and is something of a 
purple. These stones are called in some of the languages of these 
countries nilacandt, which is the same as saying ruby and sapphire. 


Note on the Ruby and Carbuncle.—As is remarked by Garcia, under these names & 
great number of varieties or species have been included. It has been already 
mentioned that garnets even have been known to rival the ruby in lustre, and have 
been so called till the mistake has been discovered. Spinels too are often called 
rubies by jewellers, though they are different from them in composition and crys- 
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talline form, and in not possessing dichroism like the ruby. The pinkish varieties 
of spinels are sometimes distinguished as Balas rubies, which title is derived from 
Balkh, the chief town of Badakshan, where there are spinel mines of great anti- 
quity. The red topaz has also been mistaken for the ruby, and probably so also 
has the red zircon or hyacinth. 

Of the occurrence of true rubies in India definite information is wanting at 
least as to the existence at any time of regular mines. In all respects the remarks 

- made above as to the sapphire apply to the ruby also, but it should be stated as to 
the occurrence of both, in Ceylon and in Burmah, that while Ceylon produces the 
sapphire abundantly and the ruby sparingly, the exact converse is the case in 
Burmah. 

As to the phosphorescence or rather fluorescence of the ruby it is to some extent 
founded on fact, and was very generally believed by the ancients. According to 
the Talmud, it is said that Noah illumined the recesses of the Ark by means of the 
light given out by precious stones. 


R. Tellme the names of these stones in Arabic and in the language 
of this country. 

O. The Arabs and Persians call the ruby yacut, and the people of 
this country call it manica.1 The jacinth and grenade have specific 
titles as yellow ruby and black ruby. The grenade and sapphire are 
called nela. 

#. A stone much more important you have not told me of, viz. 
the emerald, which enters into the electuary of ‘‘ gemis’’ under the 
name of ferrugezd. 

O. Emeralds are not so cheap that they may be mistaken for 
Jerrugezt. Kimeralds are very scarce and of very great price, and 
their true matrix is not known. In fact there are not fragments 
enough left. Whoever says that ferrugezi means the same as emerald 
does not know Arabic. Nor was it the intention of Mesue to introduce 
the emerald in this composition, although Cristofaro de Honestis, com- 
mentator of Mesue, thinks differently. The reason of this is because 
in Persian and in the language of this country the emerald is called 
pachec, and in Arabic zsamarrut. And Serapion in the chapter on 
emeralds, where he says zabarget should have said zamarrut. It should 
not be tabargat, as the Pandetaries think.’ 


1 Manica = Sansk. Manikya. 

2 The question of the sources whence Eastern nations obtained emeralds in early 
times is one which I have at present in hand; but it cannot be fully dealt with in 
a footnote. It may be said, however, that mines at Zabara, &c., in Egypt, furnished 
the principal part of the supply. Pachec, this is said to be from the Malayalam 
pacca, green colour. Zamarrut for zomorad, Arab., whence the European names 
smaraude, smaragd, emeraude, emerald. (See Linschoten in Hak. Soc., 11., p. 140., 
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&. Well, what does ferrugezt mean ? 

O. You must know that F and P are in Arabic closely akin (as I 
have before told you). Hence in the Arabic of Mesue the word is 
perugezt, which mean sturgueza, or turquoise. For peruza in Arabic 
means turquoise, and of these there is an abundance in all parts of 
Persia.} 

&. Truly I should have come to India for this matter alone, and if 
I had not found you perhaps they would not have told me about it 
there. Henceforward whenever I meet the word ferrugezi? in Avicena 
or in any Arabic book I shall understand turquoise, and not consent 
to the apothecaries putting green smalt in the electuary of gemzs, nor 
will I put faith in other green stones. I remember a few days ago 
someone came to you here to sell ajewel set with many small emeralds, 
and you told me that they were all false, and that in Balagate and 
Bisnager they were made from the glass of bottles, and that they were 
so common there they were not at all sought after. And therefore 
when I shall see the emerald I shall say sooner than put it in the 
electuary without exactly knowing what it is, wide vitro libera nos 
domine.2 And moreover the emeralds of Peru, says a modern writer, 
are very bad for use in medicine. 

O. I may tell you that these emeralds of Peru have been brought 
into this country and at first were very highly valued, but afterwards 
when they were found to be false no one would give money for them 
at all. Therefore you must be careful of these stones also. 

R. Tell me about the turquoise and whether it is used in medicine 
or not. 

O. Some say it is and others say it is not used by the natives; yet 
all the Moors say it is used in medicine among them. 

R. Tell me of the amethyst, of the chrysolite, the beryl (for you 
say that it is not found in this country), of the alagueca, and of the 
jasper. . 

O. I willnot speak of jasper, because there are more of these stones 
in your country than in this, and you know more about them than I. 
I may say, however, that there are small cups of jasper or of some green 


1 The chief source of turquoise is at Nishapur in Persia. 

2 Ferrugezi for Perugezi = Turquoise, Firozaj is the Arabic form of the Persian 
Firgja. 

3 The art of making false emeralds of glass is of very great antiquity. Some 
years ago I identified some as such which were supposed to belong to the period of 
Asoka. See Proceedings As. Soc. Bengal, 1881, p. 89. 
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stone that resembles the emerald,! and it may be that the piece that is 
in Genoa which is said to be emerald is really of this stone. And the 
Genoese speak as they wish, because I was given in Balagate a cup for 
two hundred pardaos: and if it had been emerald they would not have 
given me the thousandth part of it for that money, such is the value of 
the emerald there. I have told you of the beryl when speaking of the 
diamond, that avery large quantity of them are found in Cambaia, 
Bisnager, and Ceylon, and many other places. The chrysolite is found 
in Ceylon and the amethyst also. In Balagate of the Nizamoxa 
(Nizam Sha) these stones are found and many others. The stone 
called by us alagecca® and by the Arabs quequi is valued at an arratel 
cut in small pieces for a Spanish real, and this stone possesses more 
virtue than all the others, for it staunches the blood very quickly. 

kt. The cat’s-eye appears to me very good; where does it come 
from ? 

O. The finest are found in Ceylon, and are more highly prized there 
than in Portugal. I have seen one brought from Ceylon to Portugal, 
which in Ceylon was valued at six hundred cruzados, and yet in Portu- 
gal no more than ninety were offered forit. And this stone was brought 
back to Ceylon and sold for its proper value. Therefore you must not 
take any of these stones from here to Portugal as merchandise. 

&. What properties has it ? 

O. The people of this country say that it has the power of preserv- 
ing a man in his riches, so that he shall not lose any of what he has, 
but yet may increase it. 


1 Jade ? from Karakash, the yw of the Chinese. 

2 Note on the Beryls found in Cambay, Martaban, Pegu, and Ceylon.—The most 
famous beryl mines of India were situated at Kangiam in Coimbatore, and from 
thence it is not improbable that the famous Vaidura stones were derived, of which 
mention was made as early as the sixth century in the ‘‘ Brihat Sanhita’’ (see, 
however, Max Miller in ‘‘ What India can Teach Us,’’ p. 266). 

Beryls are found occasionally in other parts of India, but not so far as I am 
aware in Cambay. In Burmah they have been obtained in the bed of the Irrawadi. 
The beryl or aquamarine of Kangiam was sometimes of large size, though perhaps 
not equalling the huge crystals of late found in America: one I have seen, which is 
now in the Museum of the Boston Natural History Society, measures upwards of 
3 feet in diameter. 

Possibly beryls, found elsewhere, were cut and polished by the lapidaries of 
Cambay. As for Ceylon J have no information of the occurrence of beryl there, 
but chrysoberyl is one of the recognized productions of the island. The chrysolite 
which is mentioned may perhaps be topaz rather than peridote ; the latter does not 
occur in Ceylon. 

3 Alaqueca for Al’akik, Arab., carnelian, bloodstone. 
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&. Where are the rubies found which you have told me about ? 

O. A few are found in Ceylon which are very good, others come 
from Pegu, and it is said that they come from the country of Brama,! 
which is very far distant. And this is the best information that I 
have. If I err you must pardon me, for I do not know all things 
thoroughly. 


COLLOQUY XLY. 
Da PEDRA Bazar. 
[ Bezoar, a name given to various intestinal calcull. | 


Called bazar (padzahr) by Persians (budizahar or bazahr) by Arabs. 
Corruptly dezar in Europe. 

Garcia explains that bezoar was found in the stomachs of goats 
and sheep, the best quality being from Persia and Khorassan. It was 
also obtained in Malacca (Borneo ?), and in the Island of Vacas (cows) 
off Cape Comorin.? He says it was formed by concretions in successive 
layers, like those of an onion, on straws. The larger the stone the 
greater its medicinal virtue. One which he had weighed 8 drachms, 
and was sold with much difficulty for 32,000 reals in Portugal, but it 
had cost more in India. 

It was used as an antidote to melanevole and poison. Rich persons 
purged themselves with it twice a year, in March and September, and 
continue with doses of 10 grains for five successive mornings, in order 
to renew their youth. Generally it was esteemed as an aphrodisiac. 

Garcia commends it for itch, leprosy, ringworm, quartern fevers, 
&ce. Taken in quantity it was supposed by some to be injurious. He 
says it was useful when placed in powder on poisonous wounds and 
bites, and in the treatment of sores arising from the plague. Doses of 
2 grains in rose water enfeebled the poison of smallpox and measles. 

[I think some of the reputed snake stones consisted of bezoar. In 
spite of the vast reputation it formerly enjoyed it is now regarded to 
be inert as a drug. | 


1 See for recent accounts of the Ceylon and Burmah sapphire and ruby mines 
Tavernier’s Travels, English transl., vol. ii., Appendix, p. 460. 

2 Linschoten, vol. ii., p. 144, says it was near Cambay, and Tavernier (English 
trans. by V. Ball, vol. ii., p. 146) gives a full account of it. He mentions its being 
found at Renquerry, a place not identified, in Golconda. 
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[ References.— Clusius (Acosta), p. 58; Linschoten, 1., p. 120; 


I., pp. 142-145 ; Bontius and Piso, lib.iv., p. 47; Ainslie, 1., pp. 35— 
37; Khory, pp. 90 and 97. | 


COLLOQUY XLVI. 


Da PIMENTA PRETA, BRANCA E LONGA, E CANARIM, E DOS PECEGOS. 


[ Of pepper, black, white, long, and Kanarese, and of peaches. | 


Kanarese abortive pepper corns. 


Called molanga (molago) in Malabar; cada in Malacca (Borneo ?) ; 

jilfil by the Arabs; meriche (miricha) in Gujarat and Deccan; merois 
| (maricha?) and pepilint (pipalr) for the longer kind in Bengal. 
Garcia says pepper is grown throughout Malabar and along the 
coast from Cape Comorin to Cananor. Also in Malacca (Borneo *), 
| Java, Sunda, and Queda, the latter being consumed locally, and in 
| China, Pegu, and Martaban. That from Malabar is consumed locally 
| and sent to Balaghat, and a considerable portion is exported by the 
| Moors, contrary to the prohibition of the king, to the ports of the Red 
| Sea. 

|  Dioscorides and those who followed him, including Pliny and 

‘Galen, the Arabs, &c., described the plant from originally false infor- 

mation. Garcia then eee a full description of the habit of the pepper 
| vine, and corrects the errors of his predecessors. He says the Malabar 

‘species (P. nigrum) has no more resemblance to the Bengal species 

\ \(P. longum) than beans have to eggs. 

He does not give the medicinal properties of the white and black 
/pepper; but shows that they are identical, save that in the former the 
pericarp is removed. The Kanarese variety, he says, is good for 
removal of phlegm, for toothache, and was given for mordexi (1. e. 
cholera). It was not exported to Portugal. 

[ References. —Clusius (Acosta), p. 33; Linschoten, 11., pp. 68-75 ; 
Piso in Mantissa Aromatica, p. 181 ; , Adee I., pp. 806-8 ; Muckiger 
and Hanbury, p. 519. | 
(11.\—Peaches. 


| Garcia having offered a conserve of peaches from Persia to Ruano, 
he latter asks whether it is true that the peaches of Egypt were 
voisonous, but that when transplanted to Persia they lost the poison: 


| (1.)—Pepper—Piper nigrum, the black and white P. longum, the 


} 
| 
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Orta explains that this fable originated with Dioscorides about a fruit 
which he calls persea (?). Ruano says the conserve of peaches was 
good, but preferred that made with the pimenta or pepper grapes. 
Good peaches introduced from Persia were cultivated in Balaghat. 


COLLOQUY XLVII. 
Da Ratz DA CHINA. 


[China root—Smilax china, Linn. | 

Called Jampato in China—{ chob-t-chint in India. | 

Garcia says that this root was first brought from China to Goa in 
1535, and it supplanted the root guavacao (Guiacum officinale, Linn.) 
of which he had himself brought a supply from Portugal, as a cure 
for syphilitic diseases. The merciful God, he says, provided this 
remedy, as the morbo napolitano is common in India, China, and Japan. 
He highly extols the merits of the infusion of this wood. Also in 
cases of palsy, arthritis, gout, sciatica, King’s evil, indigestion, melan- 
cholia, stone, ulcers in the bladder, &c., while it also possessed 
remarkable powers as an aphrodisiac. 

When first brought to Malacca it sold at the rate of 10 eruzados 
(= £1 8s. 4d.), a ganta= 24 ounces ; afterwards it fell to 20 revs a ganta. 
It was believed to have cured the Emperor Charles V. of his gout; 
but in spite of its wide reputation at one time, though still used in 
India, its efficiency is doubted in Europe ; it is, however, recognized 
as a sudorific and alterative. Sarsaparilla has displaced it from most 
pharmacopeeias. 

[ References.— Clusius (Acosta), p. 47; Lvnschoten, 1., p. 289 ; 
I., pp. 107-112; Adnslie, 1., pp. 70-72 and 592; Fluckiger and Han- 
bury, p. 648; Khory, p. 547. | 


COLLOQUY XLVIII. 


Do Rurparso. 


[ Rhubarb—Root of Rheum officinale, Baillon. 

Called ravao Chini by the Moors; ravao Turquino in Europe (as in 
modern times, incorrectly, Turkey rhubarb). 

Garcia says that all the rhubarb which came to India was shipped 
at Hormuz, reaching it through Usbeque (Tartary), from China by land; 
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an inferior kind was reported to be produced in Samarcand. He says 
| a month’s journey by sea does more to injure it than a year’s by 
| land. All the best qualities are land-borne. In Colloquy XII. he 
| mentions that rhubarb was very liable to decay in India, scarcely last- 
_ ing through the four months’ rainy season. 

Garcia acknowledges that his information on this subject is defec- 
tive. 


[ Rhubarb is not much used in India; it is not even mentioned by 


Khory ]. 


[ References.— Clusius (Acosta), p. 46; Linschoten, u., p. 101; 
) Ainshe, 1., pp. 342-4; Mluchiger and Hanbury, p. 442. | 


COLLOQUY XLIX. 


Dr rres ManeEiras DE SANDALO. 


[The three kinds of Sandal wood. The white and yellow (the 
heart wood) Santalum album, Linn. The red, Pterocarpus santalinus, 
Linn. 3 
Called chundana in Malacca (Borneo ?) ; circanda (sukhada) by the 
Deccanis and Gujaratis; sandal by the Arabs (chandanu Hind and 
Beng, &c.) 

Garcia says the white and yellow Sandal grow in Timor, and other 
Malayan Islands, but the red (vermetho) is obtained from Tenasserim, 
-and on the Coromandel coast. The latter is used in fevers, but the 
\ chief use is in the manufacture of idols. The yellow and white kinds 
grow in the country beyond the Ganges. Both natives and Moors 
anoint themselves with it dissolved in water. Garcia is in error in 
‘stating that it differs from ‘‘ Brazil”’ wood in not yielding a dye. He 
‘gives a full description of the varieties obtained in the different ports. 
He says a false sandal which was used for the same purpose was 
found in Malabar: it was called sambarume. Odorous woods were 
also obtained from the island of 8. Lorenze (i.e. Madagascar), and in 
some places on the coast of Melinda (N.E. Africa). 


[ References.—Clusius (Acosta), p. 28; Linschoten, u., p. 102; 
\Bontius and Paso, lib. iv., p. 48; Amslie, 1., pp. 876-9 ; Mluckiger and 
Hanbury, p. 540; Khory, p. 509. ] 


| 
i 
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COLLOQUY L. 
Do SrrquEnaRDO ov EsPIQUENARDO. 


Spikenard, the root of Vardostachys yatamanst, D’C. 

Called, cahzcara (kalishada) in Mandou (Mandu),! Chitor,? and sare 
of Bengal near the Ganges ; cembul indi (sumbul-ul-aspire-hindt) by the 
Arabs. 

Garcia says that the abundance in which genuine drugs were then 
obtainable had caused much less falsification and substitution than had 
been practised in ancient times. 

The spikenard grew, he states, in Mandu, Chitor, and parts of Bengal, 
bordering the Ganges. This is a mistake. It came probably from 
Nepal. He mentions parenthetically the pilgrimages of the natives to 
the Ganges and Narbada? the pilgrims having in the latter case to 
pay a tax to the Nizam. He alludes to pagodas in Bengal and Orissa, 
probably those at Benares and Jagannath. 

He says that the two varieties known as seria and indica by 
Dioscorides are identical. He denies that a poison called pisso was 
prepared from it. 

Ainslie gives an account of the various opinions which have been 
held as to the identity of this plant. 

[ References.— Clusius (Acosta), p. 45 ; ; Linschoten, IL., -p. 1263 
Bontius and Piso, lib. iv., p. 45 ; Alege II., pp. 367-8; Khory, 
p- 352.] 2 


COLLOQUY LI. 
Do Spropro or Espoptro. 


[ Tabashir.—Silicious concretions in Bambusa arundinacea, Schultz. | 

This was really tabashir, being different from the espodio of the 
Greeks, which was tuteaor pomfolix (1.e. oxide of zinc). Garciaattributes 
the misapplication of the term to Davo Terenciano (Gerado Cremonense) 
who mistranslated tabascir by espodio, and others likewise when 
translating from Arabic into Latin made the same mistake. 

Called tabascir (tabashira) by the Persians and Arabs Hspodio dos 


1 Mandu, the old Capital of Malwa. 2 Chitor, the old Capital of Rajputana. 
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| gregos of the Spanish was tutva and espodio dos Arabios was tabasheer ; 
_ by the Indians it was called sacarmambu, i.e. sugar of the bamboo. 
Garcia says that ¢abascir means milk, &c., that hibernated or was 
_ concealed. 
| It was largely purchased in India by Persians and Arabians 
for export. Garcia describes the plant, and says the internodes were 
a palmo (cubit) long and that the tabasheer was generated at the knots. 
He alludes to a myth of the Arabs, that it was produced by burning 
the roots of the cane, and adds that if the carpenters met with it they 
anointed their loins with it and their foreheads if they had headache. 
| He points out the errors of the ancients with regard to its origin. It 
was used by the native physicians for both external and internal in- 
flammation, for fevers, and as an astringent in choleraic fluxes. 
| [ References.— Clusius (Acosta), p. 17 ; Linschoten, u., p. 56; Piso, 
Mantissa Aromatica, pp. 185-187 ; Vie I., pp. 419-21 ; a 
p. 559; Cohn in Cohn’s Beitrdge, Bd. tv., p. 365. See also Yule’s 
Re loseany, pp- 674-5.] — 
In my remarks on the Bamboo made on former occasions to the 
| ‘Academy I pointed out that the “‘ Indian reed ” of Herodotus was not, 
‘as had generally been supposed, the bamboo, but was the Palmyra palm, 
E and that it had furnished the canoes of which he writes. I further 
)pointed out that the bamboo never grew to a size consistent with the 
‘statements of some writers. It wasevident that there must have been 
‘some mistake in the quotations from Acosta. Accordingly I now give a 
‘translation of an extract from Acosta’s chapter on tabasheer, which shows 
that in parts of India the internodes of the bamboo were used as 
‘cylinders for flotation not as canoes. This in addition to what I have 
previously published on the subject finally disposes of the myth.} 
“Sometimes those trees or canes called mambu, in which tabasheer 
is formed, are found of such size and thickness that skiffs are made of 
them which are able to carry two men each, not indeed by excavating 
them, but by cutting them to lengths of two internodal spaces [dt. 
cutting them off (excedentes), leaving only two internodal spaces | like 
skiffs. Pairs of naked Indians are wont to get on (for it is the 
custom to go naked in this country) and to sit one at each 
extremity with crossed legs and holding in each hand an oar three or 
four palms in length, with which they propel these skiffs with such 
liexterity that they are even able to navigate rapid streams against 
the current with the greatest speed, as I have seen with my own 


| 
i] 


1 Proe., ser. ii., vol. ii., pp. 366-337, and antea, pp. 6 and 8. 


] 
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eyes in the river of Cranganor, in which, skiffs made from that cane 
are much used because those who use them consider themselves to be 
safe from crocodiles, which they call caymans,” &c., C. Acosta, 
““Aromatum, &c.,” Antwerp, 1582, p. 17. 


COLLOQUY LILI. 


Do Seurnanto ov EsQquinanro. 


[The plant and root of a grass Andropogon laniger, Desf. ] 

Called cachabar (czakhara) and haxiscacule in Arabia; alaf in Persia; 
hérva de Mascate in Goa; adhar by Avicena, and adher by Serapion, the 
flower foca by Arabs and Persians. It grows in Mascate (Muscat) and 
Calaiate in Arabia as grass does in Spain, and is eaten by cattle 
there. | 

Garcia says it was used medicinally by the Portuguese and Arabs 
in India, but not by the natives. 

This Colloquy is largely taken up with exposing the errors of 
Dioscorides and other writers as to the affinities of this plant. 

There are several other species of Andropogon in India which 
yield fragrant oils. 


COLLOQUY LIII. 
Dos TamarinvUvs. 


[The tamarind fruit, Zamarindus indica, Linn. | 
Called pula in Malabar ; ambili (ambulc and amalc) in Gujarat and 
other parts of India; tamarind: (tamara hindi, i.e. Indian date) by the 
Arabs. 

Garcia describes the tree very correctly. He commends the infusion 
of the pods as a purge. The bruised leaves were used by the Indian 
physicians for poultices, Mesue being quoted by Ruano as having 
stated that the tamarind is the fruit of the Palma sylvestris, Garcia 
disposes of this and adds that the palms in India did not bear dates, 
the latter fruit being imported from Arabia. He was evidently un- 
aware that the date palm was cultivated in his time in Sind. 

In this Colloquy allusion is made to Cairo and the pyramids. 

[ References.— Clusius (Acosta), p.40; Linschoten, 11., 6, 119-122; 
Bontius and Piso, lib. vi., cap. iv., p. 98, fig.; Ainslie, 1., pp. 425-8 ; 
Fluckiger and Hanbury, p. 197; Khory, p. 240. ] 
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COLLOQUY LIV. 
Do Tursrr. 


[The root and stems of [pomea turpethum, R. Brown. | 
_ Called turbit by the Arabs and Persians; barcamum by the Gujaratis; 
tiguar by the Kanarese; terumba by a Banian in Diu. 
Garcia describes its habit as like ivy, and that it grows near the sea. 


| The gum or resin is produced from the thick part of the stem by 
| twisting or puncture. It grows wild most abundantly in Cambay, Surat, 


Diu, Bassein, and adjoining districts, and in Goa, but is there consi- 
dered to be of inferior quality. It was exported in great quantity to 


| Persia, Arabia, and Turkey, and some was sent to Portugal. Dried in 
_ the sun it becomes white, but if dried in the shade it is black. The 
| drug was used as a purgative, and was known to Avicena. A large 
_ part of this long Colloquy is taken up with an exposure of the many 
errors about this plant to be found in the older authors. The true 
| turbit was not known, he says, to the Greeks. 


This chapter contains accounts of the cities of Diu and Bassein, 


| of Elephanta, and the island of Salsette. 


COLLOQUY LY. 


Do THURE (quE & [NcENSO) E DA Mirraa. 


[Concerning ¢hure, which is incense, and of Myrrh. ] 

(1) Olibanum or frankincense obtained from several species of 
Boswellia found in the Somali country. 

Called olibano by the Greeks ; lovam, conder (kundura and gonda), 
and samac, by the Arabs. Avicena calls it conder and Serapion cor- 
ruptly, ronder. 

The best kind was obtained from trees which grow on rugged 


mountains. It was purchased from the King of the (Somali) country 
_ by merchants from Aden and Xael, and was soldin Goa at two cruzados 
la quintal. The Indian physicians used much incense for unguents and 
_ perfumes, and it was eaten for ailments of the head and for flux. The 
| largest export trade was to China. Garcia says it was not obtained in 
| India. 


This is not strictly true, as Boswellia thurvfera, the salad tree, 


| which is abundant in some parts of the country, also yields it. 
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[ References.—Aznslie, 1., p. 264; Fluckiger and Hanbury, 120; 
Khory, p. 210. | 

(2) Myrrh. The identity of the tree yielding myrrh is somewhat 
doubtful, but it is probably Balsamodendron cistus. Garcia says he 
knows little about myrrh, but had heard that the Bedouins brought it 
to Brava and Magodoxa by land, as they said from Chaldee. His re- 
marks include mention of the Magi who came to worship Christ, and 
as to the nature of the star by which they were guided; but with 
such subjects he dealt cautiously, not knowing how they might be 
regarded by the Church. 

Ainslie, I., pp. 248, 616-7 ; Fluckiger and Hanbury, 124 and 129; 
Khory, p. 209. 


COLLOQUY LVI. 
Da Torta. 


[ Zutca (Spodio of the Greeks, see Colloquy LI., pomfolix was pro- 
bably a purified form of it), impure oxide of zine. | 

Garcia’s account of ¢tutva is somewhat vague and incorrect. He says 
that it was an error of the ancient writers to suppose that tutia was 
obtained in India, though used there as well as in Portugal. He 
says it was made in a region of Persia, called Guirmon from the 
ashes of wood called goan, and was called Alexandria from its being 
shipped at Alexandria for Kurope. It was one of the antespodios of the 
Greeks. 

[Its preparation from the ashes of wood is absurd. The sulphate 
may have been collected as an efflorescence from rocks in Persia, as it 
is known to be in Afghanistan now, and the oxide prepared from it by 
roasting. | Garcia does not mention its medicinal uses. Parenthetically 
he mentions that the native physicians knew how to pulverize iron, 
steel, and mercury. 

[ References.—Aznslie, 1., p. 575 ; Khory, p. 41.] 


COLLOQUY LVII. 


Da ZeEDOARIA E DO ZERUMBETE. 


[ Zedoary and szerumbet, the roots of Curcuma szeodaria, Roxb., and 
C. zerumbet, Roxb. | 

Zerumbet is called Zeruba (? Zhuranabada) by Arabs, Persians, and 
Turks; cachora (kdchura) by Gujaratis, Decanis and Kanarese ; cua 
by the Malabars. 
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It abounds in Calicut and Cannanor, growing both wild and culti- 
vated; the plant resembles ginger, but the leaf of the zerumbet is 
wider and the root larger. The root when steamed and dried is exported 
to Hormuz and Arabia, whence it goes to Alexandria and Jedda and 
from thence to Venice, &c. It is also made into a conserve which is 
better than that made of ginger. 

Zedoaria Garcia ascertained to be identical with, in fact a corrupt 
name of what Avicena calls gecduar, which came from China and was 
a medicine of great price, and useful in the treatment of snake bites. 
It had the reputation with a Mahomedan physician of being good for 
36 ailments, but principally as an antidote to poison. 

This Colloquy mainly consists in an attempt to explain the confusion 
and contradiction about these drugs in the writings by Greeks and Arabs 
which we cannot follow here, but must refer the reader to Ainslie’s 
exhaustive article on the subject. 

[ References.—Armsiie, 1., pp. 490-4; Khory, p. 523. | 


COLLOQUY LVIII. 


[Treating of some things which have come under the notice of the 
author relating to the medicines before mentioned, and so are added 
some few other medicines or fruits, and speaks of a kind of rice which 


has butter within it, and of the dete/, and of the city of Badajoz, and 
of the Cana fistula, and of the serzfoles, a much praised medicine 
for fluxes, and of the city of Chitor, and of the marfrim, and of the 


-mangostans, and of the patecas, and of the pao da China, and of a 
stone, much esteemed as an antidote to poison, which is obtained from 
the porcupine. | 

: In this Colloquy Dimas Bosque contributes his comments and 
criticism on what has gone before. He first refers to a variety of rice 


/ exported from Java, called pulot, which when cooked with steam 


appears as if it had been dressed with butter. He says betel is very 
‘sensitive to handling, and can stand neither excessive heat nor cold ; then 
|follow some remarks as to the derivation of the name Badajoz, as to the 
vabundance of the Cana fistula in Malacca and Siam, and the deri- 
vation of the name Chitor. He then extols the virtues of the 
marmelos of Bengal (Aigle marmelos or bale fruit) in the treatment of 
fluxes ; very justly too as most persons who have lived in India well 
‘know. Garcia gives a very fair description of the tree and fruit, and 
points out that it was by no means peculiar to Bengal, being found also 
| R.1.A. PROC., SER. III. VOL. I. 3¢ 
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in Western India it was called cirzfole (siphal) by the vulgar, and bely 
by the physicians. 

Then follow some remarks on the durian and mangosteen, on 
marfim or ivory, on the ananas or pine apple, the patecas or Indian 
melons, and the pao da China (Smilax china) which as Dimas points 
out, is a creeper growing like ivy. 

The virtues of the stone obtained from the porcupine in Pam, a 
country adjoining Malacca, as an antidote to poison are then discussed. 
It was said to be of a bright red colour, bitter to the taste, and feeling 
like French chalk to the touch. In a case of poison it was steeped in 
water, and the water, which thereby acquired a bitter taste, was given 
to patients to drink, with good results. Garcia welcomes it as an ad- 
ditional antidote in a land where poisoning is so prevalent. 


| Captain Hamilton,! says the place which produced the poreupine 
bezoar was the Island. of Lingen, 20 leagues from Jambu, and as far 
from the river of Johore: it formed a portion of the Johore Dominions. 
Castanheda? mentions an animal called bulgoldorf as producing a stone 
in its head which was an infallible and highly esteemed antidote 
against poison. | 


Norr.—In a short Appendix some additional information is given 
with reference to several of the above subjects and some others, but 
it is not important. 


1 New account, vol. i1., p. 123. 
* See Kerr’s ‘‘ Voyages and Travels,’’ vol. ii., p. 439. 


Agquilaria agallocha 
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INDEX. 


Acacia catechu, Willd., pt. ii., p. 649. 

‘‘Acafrao da India,’’ pt.1., p. 404. 

Acorus calamus, Linn., pt. 1., p. 397. 

Ligle marmelos, Corea, pt. i., p. 679. 

‘*Alaquecca’’ (Arab. Al’akik) carnelian, 
Wie Mey (Os (Las 

‘‘Aljofar’’ (seed pearls), pt. i1., p. 652. 

Almond, Indian, pt. u1., p. 654. 

Aloe socotrina, Lam. and A. vulgaris, 
Lam., pt. i., p. 389. 

Aloes, pt. i., p. 389. 

Alpina galangal, Willd., and A. offci- 
narum, pt. 1., p. 410. 

“‘Altiht’’ (Asa-foetida), pt.i., p. 392. 

Ambergris and ‘‘Ambre,”’ pt. 1., p. 390. 

“Amfio”’ or ‘‘Opio”’ (opium), pt. ii., 
p. 656. 

“Amomo”’ (cardamom), pt.i., p. 390. 

Ammomum cardamomum, Linn., pt. i., 
p. 390. 

Anacardium occidentale, Linn., p. 1., 
p- 391. 
“¢Anacardo ”’ 
p. 391. 
Andropogon laniger, 

p. 676. 
‘Anil ”’ (Indigo), pt. 1., p. 393. 
‘‘Anjuden’”’ (Asa-foetida), pt. i., p. 392. 
Aplotaxis auriculata, D’C., pt. i., 
p. 403. 


(Cashew nut), 


Desf., ile. 


pt. 


vOxD:, | Dba jles 
p. 415. 


_ Arbor tristis, pt. i., p. 892. 
_Areca (Areca catechu, Linn.), pt. 1., 


p. 408. 


_ Armenian stone, pt. il., p. 661. 
_Artocarpus integrifolia, Linn., pt. 1., 


p. 413. _ 


| “Arvore tristis,’’ pt. i., p. 392. 


Asa-feetida, pt. 1., p. 392. 


(Oli 5 tad 


Aucklandia costus, Falc., pt. i., p. 408. 

COM SENo Nal Ths To 10. Zh De 

Averrhoa carambola, pt. i., p. 398. 

Averrves (Ibn Roschid, an Arab), pts. 
i. and il., passim. 

Avicena (Ibn sina, an Arab sage), pts. 
i. and ii., passim. 

Azadirachta indica, Juss., pt. ii., p. 655. 


Balsamodendron cistus, pt. ii., p. 678. 

Bamboo (Bambusa arundinacea, Schultz), 
pt. il., p. 675. 

‘‘Bangue”’ (Bhang), pt. i., p. 398. 

‘‘ Bazar, Da pedra”’ pt. ii., p. 672. 

‘‘ Benjuy’”’ (Benzoin), pt. i., p. 394. 

Beryl, pt. ii., pp. 659, 669. 

Betel; pt. 1:, p. 396. 

‘* Betre”’ (betel), pt. i., p. 396, pt. ii., 
p- 679. 

Bezoar, pt. ii., p. 670. 

Bhang, pt. i., p. 398. 

Bier (fruit of Zizyphus sp.), pt. i. 
p- 395. 

Borax, pt. i., p. 404. 

Boswellia sps., pt. ii., p. 677. 

‘‘Brindoes”’ (fruit of Garcinia), pt. i., 
p- 399. 


> 


‘“Caceras’’? (Singhara nut), 
p. 397. 

Calamo aramatico, pt. i., p. 397. 

“*Canfora”’ (camphor), pt. i., p. 398. 

‘‘Canela’’ (cinnamon), pt. i., p. 401. 

Cannabis sativa, Linn., pt. i., p. 393. 

Carambola (fruit of dverrhoa carambola, 
Linn.), pt. i., p. 398. 
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“ Carandas’’ (fruit of Carissa carandas, 
Linn.), pt. i., p- 399. 

Cardamom, pt. i., p. 390 and 399. 

Cashew nut, pt. i., p. 391. 

“Cassia”? (C. fistula, Linn.), pt. 1, 
p. 400. 

Cassia lignea (Cinnamon), pt. 1., p. 401. 

Catechu (Cate’), pt. i1., p. 649. 

Cat’s-eye, pt. il., p. 669. 

‘‘ Gevar’? (Loadstone), pt. ii., p. 662. 

Chavica betel, Mig., pt. 1., p. 396. 

Chess and Chessmen, pt. i., p. 396. 

China root, pt. il., p- 672. 

Cholera, pt. i., p. 404. 

Chrysolite, pt. ii., p. 669. 

Cinnamon, pt. i., p. 401. 

Cinnamomum camphora, Fr. Nees, pt.1., 
p. 398. 

C. tamala, Fr. Nees, pt. i., p. 409. 

CO. zeylanicum, Breyne, pt. i., p. 401. 

Citrullus vulgaris, pt. 11., p. 653. 

Clove, pt. i., p. 410. 


Cocculus acuminatus, D’C., pt. i, 
p. 606. 
Cocoanut (Cocos nucifera, Linn.), pt. 1., 

p. 402. 


Coco de mer, pt. i., p. 403. 

“‘Cravo’’ (clove), pt. i., p. 410. 

‘ Grisocola”’ (borax), pt. 1., p. 404. 

‘‘Croco Indiaco’’ (Turmeric), pt. i., 
p- 406. 

Cubebs, pt. i., p. 406. 

‘“‘Curcas’ (Jatropha 
pt. i., p. 405). 

Curcuma longa, Linn., pt. i., p. 405. 

C. zedoaria, Roxb., pt. ii., p. 678. 

C. zerumbet, Roxb., pt. ii., p. 678. 


curcas, Linn. ?) 


Datura (D. stramonium, Linn.), pt. 1., 
p. 406. 

Diamond, pt. ii., p. 657. 

‘‘Dorioes ’? (Durian fruit), pt. 1., 
p. 406. 

Dryobalanops aromatica, Gartn., pt. 1., 
p. 398. 

Durian (Durio zibethinus, D’C.), pt. i., 
p. 406. 


Proceedings of the Royal Irish Academy. 


Eagle wood, pt. i., p. 415. 

Ebur (ivory), pt. i., p. 407. 

Elephants, pt. i., p. 407. 

Elettaria cardamomum Maton., pt. i., 
p- 399. 

Emerald, pt. ii., p. 667. 

‘‘Hspodio’’ (Tabashir), pt. ii., p. 674. 

‘‘ Hsquinanto’’ (a grass), pt. l1., p. 676. 

Eugenia caryophyliata, Thunb., pt. i., 
p. 410. 


“‘Faufel’’ (areca nuts), pt. i., p. 408. 

Figs, Indian (plaintain), pt. i., p. 408. 

Folio Indio (Malabathrum), pt. i., 
p. 409. 

Fraxinus ornus, Linn., pt. ii., p. 651. 


‘‘Galanga,’’ pt.1., p. 410. 

Garconia mangostana, pt. 1., p. 654. 

G. purpurea, Roxb., pt. i., p. 395. 

Garnet, pt. ll., p. 663. 

Ginger (‘‘ Gengivre’’), pt. i., p. 411. 

Gram (seeds of Phaseolus mungo, Linn.), 
pt. i.,p:Goot 

Guiacum officinale, Linn. pt. i., p. 672. 


Hemidesmus indicus, R. Brown, pt. ii., 
p. 656. 

Holarrhena antidysenterica, Wall, pt.i., 
p. 412. 


Indian fig. (plaintain), pt. i., p. 408. 

Indigo (Indigofera tinctoria, Linn.), pt.1., 
p. 393. 

Ipomea turpethium, R. Brown, pt. i1., 
Do BAU 

Ivory, pt. i., p. 407. 


Jacinth, pt. i1., p. 663. 

Jack fruit, pt.1., p. 413. 

‘‘Jamboloes”’ (fruit of Hugenita samlo- 
lana, Lam. ?), pt.i., p. 413. 

‘¢Jambos’’ (fruit of Jambosa malaccen- 
GUD OS Hep Do 41133: 

‘‘Jangomas’’ (fruit of Zizyphus sp.) 
pt. i., p. 413. 


Batt—On the Colloquies of Garcia De Orta—II. 


Jasper, pt. ii., p. 668. 
Jatropha curcas, Linn. ? pt. 1., p. 405. 
Jujube, pt. i., p. 378. 


Karandas (or carandas) fruit, pt. 1., 
p. 400. 
Kostos (or costus) root, pt. 1., p. 403. 


Lac (shellac), pt. i., p. 414. 

‘‘Linaloes’’ (Lignum aloes), pt. i., 
p. 415. 

Loadstone, pt. ii., p. 662. 

Lodoicea seychellarum, Labill, 
p. 403. 


Dtsunls, 


**Maca”’ mace, pt. ii., p. 650. 

‘“Madreperola’’ (mother-of-pearl), pt. 
ll., p. 652. 

Malabathrum, pt. i., p. 409. 

‘‘Mangas”’ (mango), pt. ii., p. 651. 

Mango (Mangifera indica, Linn.), pt. ii., 
p. 651. ; 

“‘Mangostas’’ (mangosteen), pt. i1., 
p. 654. 

Manna, pt. ii., p. 651. 

“‘Marfim’”’ (ivory), pt. i., p. 407. 

“‘Margarita,”’ pt. 11., p. 652. 

‘¢Marmelos ’’ (Bale fruit) pt. ii., 679. 

Mate mangosteen, pt. i., p. 396. 

‘¢Melao-da-India’”’ (the Indian melon), 
pt. ., p. 653. 

Mimosa pudica, Linn., pt. i., p. 412. 

Mirrha (myrrh), pt. ii., p. 677. 

“¢ Mirobalanos,”’ pt. ii., p. 654. 

Mother-of-pearl, pt. ii., p. 652. 

“‘Mungo” (Gram), pt. ii., p. 653. 

Musa sapientum, Linn., pt. i., p. 408. 

Myristica fragrans, Houtt, pt.ii., p. 650. 


\ Nardostachys jatamansi, pt. ii., p. 674. 
_ Narthex (Ferula) asa-fetida, Falc., pt. 


1., p. 392. 


““Negundo,” pt. ii., p. 655. 
_ “Nimbo’’ (Nim tree), pt. ii., p. 655. 
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‘¢ Nizamoxa’”’ (for Nizam Shah), pts. 1. 
and il., passim. 

‘‘Noz’’ (Nutmeg), pt. ii., p. 650. 

Nycthanthes arbor-tristis, Linn., pt. 1., 
p. 392. 


Olibanum (resin of Boswellia sps.), 
pty i, ps Cid. 
Opium, pt. i1., p. 656. 


“¢ Pao-da-Cobra’’ (snake-wood), pt. ii., 
p- 656. 
Papaver somniferum, Linn. pt. ii., p. 656. 
“* Pateca”’ (melon), pt. ii., p. 653. 
Peaches, pt. u., p. 671. 
Pearls, pt. ii., p. 652. 
“¢ Pecegos’”’ (peaches), pt. ii., p. 671. 
Phaseolus mungo, pt. 11., p. 653. 
Phyllanthus emblica, Linn., pt.ii., p. 654. 
‘“Pimenta”’ (pepper), pt. i., p. 671. 
Piper cubebs, Linn., pt.i., p. 406. 
Sp IUGTUM, pt.) il. Ds O41: 
Plantain, pt. i., p.-408. 
Pomfolix (oxide of zinc), pt. ii., p. 678. 
Pterocarpus santalinus, Linn., pt. ii., 
p- 673. 


“‘ Raiz-da-china”’’ (China root), pt. ii., 
p. 672. 

Rheum officinale, Baillon, pt. 11., p. 672. 

Rhubarb, pt. ii., p. 672. 

Rice, peculiar, pt. i1., p. 679. 

Rock, crystal, pt. i., p. 659. 

‘¢ Ruibarbo”’ (Rhubarb), pt. ii., p. 672. 

Ruby, pt. ii., p. 663. 


‘““Sambali”? (Vitex mnegundo, Linn.), 
pt. il., p. 655. 

Sandal wood (3 kinds), pt. ii., p. 673. 

Santalum album, Linn., pt. ii., p. 673. 

Sapphire, pt. ii., p. 663. 

Sardonyx, pt. i1., p. 663. 

Sensitive plant, pt.i., p. 412. 

Serapion, an Arab writer, pts. i. and ii., 
passim. 
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Shellac, pt. i., p. 414. 

Shorea robusta, Roxb.? pt. 1., p. 412. 

Singhara nut, pt. i., p. 397. 

Smilax china, Linn., pt. ii., p. 672. 

Snake wood, pt. ii., p. 656. 

Spikenard, pt. ii., p. 674. 

‘¢Spodio’’ (tabashir), pt. ii., p. 674. 

‘¢ Squinanti”’ (a grass), pt. il., p. 676. 

Strychnos colubrina, Linn., pt. i, 
p. 656. 

Styrax benzoin, Dryander, pt. 1., p. 394. 

Sweet flag, pt. i., p. 397. 

Syzigium jambolanum, D’C. pt. i., 
p- 413. 


Tabashir, pt. ii., p. 674. ; 

Tamarind (Zamarindus indica, Linn.), 
[Mp Won 1 OUGe 

Terminalia bellerica, Roxb., pt. ii., 
p. 654. 

L. chebula, Retz., pt. ii., p. 654. 
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“ Thure”’ (frankincense), pt. ii., p. 677. 

Titles of the Kings and Nobles, &c., 
pt. 1., p. 395. 

Trapa bispinosa, Roxb., pt. i., p. 397. 

““Turbit’? (Ipomea turpethum, Rk. 
Brown), pt. ii., p. 677. 

Turmeric, pt. 1., p. 404. 

Turquoise, pt. i., p. 668. 

Tutia (zine oxide), pt. ii., p. 678. 


Vitex negundo, Linn., pt. ii., p. 655. 
“ Zedoary”’ pt. ii., p. 678. 


“¢ Zerumbet”’ pt. ii., p. 678. 

Zinc oxide, pt. li., p. 678. 

Zingiber officinale, Roscoe, pt.i., p. 411. 
Lizyphus jujuba, Var., pt. i., p. 395. 

Z. sp. ? pt. i.,\p. 418. 
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OBSERVATIONS OF THE VARIABLE STAR yw» CEPHEI. 
By J. HK. GORH, F.R.A.S. : 


[Read January 26, 1891. ] 


Tue following are my observations of this variable star, the ‘“‘ garnet 
star” of Sir W. Herschel, from January 1, 1888, to December 31, 
1890. They form a continuation of the observations given in these 
Proceedings (antea, page 166). 

The observations have been reduced to the scale of the Harvard 
Photometry, and the comparison stars used were— 


; Mag. H.P. 
GCephei, 7... orod 
€ 5p : . 4:24 
y(10) Cephei, . . 4°50 


The observations were made with a binocular field glass, having 


- object glasses of 2 inches aperture, and a power of about 6 diameters. 
It will be seen that the variation did not exceed half a magnitude 
_ during the years 1888-90. 


The position of » Cephei for 1890-0 is 
RA 21" 40™ 8°. 
N_ 58° 1675. 


All the observations were made in the West of Ireland, except 


that on August 26, 1888 (made in London). 


Observations of ~ Cephet = B.A.C 7582. 


Estimated 
Date. Maenitude: Remarks. 


Clear, no moon. 


99 99 
Clear sky, no moon. 
Very clear sky, no moon. 
Clear sky. Observation made in London. 
Clear sky, no moon. 
Clear sky, strong moonlight. 
Clear, no moon. 


RR BR 09 00 
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Observations of pw Cephet = B.A.C 7582—continued. 


Date. 
1889 

Jiameun iG. 
99 26, 
Hebe. a2. 
March 1, 
bi) 8, 

29 30, 
April 24, 
July 28, 
Aug. 20, 
», 30, 
Sept. 4, 
Octa ac 
meet ell 

99 16, 

9? 24, 
Nov. 16, 
Dec. 16, 
» 18, 

1890 

Jan. 11, 
99 24, 
Feb. 4, 
99 8, 
9 14, 
ry) 17, 
26 


99 b) 
March 2, 


99 13, 
99 16, 
99 30, 
April 17, 
AUIS Oe 
99 Li, 
» 29, 
Sept. 4, 
ops Uy 
9 18, 
Oct 2 iG 
Now. ts 
99 16, 
Dec. 29, 


heli 
3 


_— 
ATA aT TAT C9 00 OOO 

ALAR RAR RRA RAR RR RRR 

FHOSCOCOHENNNHORPH HEHE HEHO 

WONTAR DARANDADDOOKR DON 


co Co Qu w 
ooonooe 


| | 


CAA AAA REE A RoC ROR ER RR CORR 


ooodoococceocoocoonounuonunooooenu oo 
NAW NWOWNNONMNNMNNMONONAANN NOY 


AAaTIOSOSO 


me Cor Or 
Aontnw a 


Remarks. 


Clear, full moonlight. 
Clear, no moon. 


99 59 


99 99 
Clear, moonlight. 
Tolerably clear, no moon. 
Clear, no moon. 
Hazy, no moon. 
Clear sky, no moon. 
Clear, but somewhat hazy. 
Clear sky, moonlight. 
Clear, moonlight. 


99 99 
Clear, no moon. 

a % m very reddish, near zenith. 
Very clear, no moon. 
Clear, no moon. 


99 99 


Clear, moonlight. 
Clear, strong moonlight. 
Clear, no moon. 


99 99 


99 99 
Clear, moonlight. 
Clear, strong moonlight. 
Clear, no moon. 


99 heeds) 
Very clear, strong moonlight. 
Clear, no moon. 
A »,  p very reddish. 
Very clear. 
Very clear, moonlight, u very reddish. 
Clear, no moon. 
Very clear, nomoon, u very reddish, near zenith. 
Clear sky, no moon. | 
Clear, no moon. 


99 99 


99 99 
Very clear, moon not risen. 


The above observations will show that the variation of light is 


very irregular, and that the star sometimes remains for several months 


with little or no perceptible change. 


CORRIGENDA. 


The Editor re 


made :-— aoe jcati gine following Corrigenda will be 


Page 688, line 10, Sor 5, read 33. 


»» 699, line 4, for Bellis (Linck), 


Lyman, read 
(O. F, Muller), Gray. Urey, sete ATH a 


», (08, lines 4 and 8 from below, for Jellis, read aculeata. 


ey 


For these mistakes the Editor is responsible. 


June 6, 1891. 


eer = 3 


Tue Rev. W. 8S. Green kindly asked me to report upon the collection 
of Echinodermata obtained during the dredging cruise of 1888. The 
Committee were fortunate in obtaining an interesting series of 
_ forms. Forty species are enumerated in the following lists, viz. :— 
Crinoidea, 1; Asteroidea, 17; Ophiuroidea, 6; Echinoidea, 10; Holo- 
 thuroidea, 6. Four of the species of Asterids and one of the Echinids 
/ are new. Several of the other forms are either rare or extend our 
_ knowledge of their geographical and bathymetrical distribution. The 
novelties consist of a new species of Hymenaster, a new species of 
_ Pteraster, two new species of Pentagonaster, and one new species of 
_ Porocidaris. The collection as a whole furnishes striking evidence of 
_ the richness of the locality, for it is not a little remarkable that so 
large a number of species of Echinoderms should have been taken from 
_ the comparatively limited number of eight stations. The majority 
| (24 species) were dredged from depths of 345 and 750 fathoms, and 
are consequently important additions to our lists of the Fauna of the 
_ British Area. 


I.—CRINOIDEA. 


1. Antedon rosacea (Linck). 
Locahty—Long Island Sound. Depth 4 fathoms. 


IJ.—ASTEROIDEA. 
1. Plutonaster bifrons (Wyv. Thoms.), Sladen. 
Locality—Lat. 51° 1’N.; Long. 11°50’ W. Depth 750 fathoms. 
2. Pontaster limbatus, Sladen. 
Locality—About 56 miles off Dursey Head. Depth 345 fathoms. 


Aug. 20, 
», 980, 
Sept. 4, 
Oct. is 
» 12, 
Fe Gy 
99 24, 
Nov. 16, 
Dec. 16, 
» 18, 
1890 
Janes 
sonenuoas 
Feb. 4, 
iy eh 
99 14, 
99 17, 
», 26, 
March 2, 
bi) 13, 
99 16, 
99, 30, 
April 17, 
Aug. 6, 
99 17, 
He DAS 
Sept. 4, 
99 i 
sn Ss 
Oct: 17; 
Nove ts 
ny Los 
Dec. 29, 


Ee ON 


WrRoonrnNnocn 


IWATA OOO 
He On 09 


oA) 


oO 
On 
i=) 


AA IMTAHOSO Cc Oo OATH CC 
oo mt On { | wo o_ wry 
SSONSSH 


ALR PREPARA 
KF COCOOrFrFNONWW FE 
NOONNKF WOON WO 


ORR ERARAAABR ROW RWARR ROHR A 
WSOP OLS SOP OS) V9 LAS OS) YQ OS] LIOQS) 
ATINMWSNOWNNONNMNWNW OA ONWATIANHO NOI 


NOonnwweo 


Clear sky, no moon. 
Clear, but somewhat hazy. 
Clear sky, moonlight. 
Clear, moonlight. 


99 99 
Clear, no moon. 

a Hs m very reddish, near zenith. 
Very clear, no moon. 
Clear, no moon. 


99 99 


Clear, moonlight. 

Clear, strong moonlight. 

Clear, no moon. 
| 


99 99 


9) 99 
Clear, moonlight. 
Clear, strong moonlight. 
Clear, no moon. 


9? ali ede) 
Very clear, strong moonlight. 
Clear, no moon. 
sis », very reddish. 
Very clear. 
Very clear, moonlight, u very reddish. 
Clear, no moon. | 
Very clear, nomoon, u very reddish, near zenith. 
Clear sky, no moon. 
Clear, no moon. 


99 99 


99 99 
Very clear, moon not risen. 


The above observations will show that the variation of light is 
very irregular, and that the star sometimes remains for several months 
with little or no perceptible change. 
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REPORT ON A COLLECTION OF ECHINODERMATA FROM 


THE SOUTH-WEST COAST OF IRELAND, DREDGED IN 
1888 BY A COMMITTEE APPOINTED BY THE ROYAL 
iRISH ACADEMY. By W. PERCY SLADEN, F.LS., F.G.8., 
Secretary of the Linnean Society. (Plates XXV. to XXIX.) 


[Read Junz 23, 1890. ] 


_ Tue Rey. W. S. Green kindly asked me to report upon the collection 
_ of Echinodermata obtained during the dredging cruise of 1888. The 
_ Committee were fortunate in obtaining an interesting series of 
| forms. Forty species are enumerated in the following lists, viz. :— 
| Crinoidea, 1; Asteroidea, 17; Ophiuroidea, 6; Echinoidea, 10; Holo- 
thuroidea, 6. Four of the species of Asterids and one of the Echinids 


_ are new. Several of the other forms are either rare or extend our 
knowledge of their geographical and bathymetrical distribution. The 
novelties consist of a new species of Hymenaster, a new species of 
_ Pteraster, two new species of Pentagonaster, and one new species of 
_ Porocidaris. The collection as a whole furnishes striking evidence of 
_ the richness of the locality, for it is not a little remarkable that so 


large a number of species of Echinoderms should have been taken from 


_the comparatively limited number of eight stations. The majority 


(24 species) were dredged from depths of 345 and 750 fathoms, and 
are consequently important additions to our lists of the Fauna of the 
British Area. 

I.—CRINOIDEA. 


1. Antedon rosacea (Linck). 
Locahity—Long Island Sound. Depth 4 fathoms. 


IJ.—ASTEROIDEA. 
1. Plutonaster bifrons (Wyv. Thoms.), Sladen. 
Locahity— Lat. 51° 1’N.; Long. 11°50’ W. Depth 750 fathoms. 
2. Pontaster limbatus, Sladen. 
Locality—About 56 miles off Dursey Head. Depth 345 fathoms. 
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8. Astropecten irregularis, Linck. 
Depth 345 fathoms. 
Depth 24 fathoms. 
Depth 50 fathoms. 


4. Psilaster Andromeda (Miller & Troschel), Sladen. 
? locality. 


5. Luidia ciliaris (Philippi), Gray. 
Depth 52 fathoms. 


6. Luidia Sars, Diiben & Koren. 
Depth 5 fathoms. 


7. Pentagonaster balteatus,n. sp. (Plate xxv., figs. 1-5.) 
Rays five R={22mm.; r=13mm.; R=1-69r. The 
minor radius is thus in the proportion of 59 per cent. 


General form flat and moderately thick. Marginal contour penta- 
gonoid with lunate sides, having the radial angles slightly produced, 
and obtusely rounded at the extremity. Interbrachial arcs forming a 
wide, regularly sweeping curve. Margins rather thick and almost 
equally rounded actinally and abactinally. Abactinal area slightly 
inflated in the central and radial regions, and slightly depressed in 
the interradial areas near the margin. Actinal area subplane, with 
slight depressions in the interradial areas. 

The abactinal area is covered with rather large hexagonal plates, 
those in the median radial line being larger than the others, excepting 
only the basal plates, and two or three adjacent plates in the inter- 
radial areas, which are subequal to the largest in the median radial 
series. All the plates diminish in size as they approach the margin. 
The abactinal plates do not quite reach the extremity of the ray in 
consequence of the junction of the penultimate and antepenultimate 
supero-marginal plates of the two sides of the ray in the median radial 
line. The surface of the plates is covered with large, low, uniform 
hemispherical granules, which are not crowded so as to actually touch, 
or at any rate modify the form of the separate granules. The tabulum 
is surrounded by a single series of similarly low granules, the outer 
edge of which is sharply cut in conformity with the contour of the 
hexagon, as if the latter had been ‘‘dressed”’ with a knife. The 
abactinal surface of the tabula in the radial regions is slightly convex. 
‘Occasional plates(but very few) bear a single small excavate pedicellaria, 
with two short spatulate jaws. 
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The supero-marginal plates, which are eight in number, counting 
from the median interradial line to the extremity, form a broad and 
conspicuous border to the abactinal area, the breadth of which at the 
median interradial line is about 3°75mm.; and it diminishes very 
slightly towards the extremity of the rays. The plates near the inter- 
radial line have their breadth fully twice their length. The length of 
the plates is equal up to the fifth and then diminishes, the breadth 
being greatly in excess throughout. The ultimate plate is very small 
and wedge-shaped, with the apex directed towards the median radial 
line. The surface of the plates, which is slightly convex in the trans- 
verse direction, is entirely covered with rather large, low, uniform, 
flatly hemispherical granules which, though closely placed, are not so 
crowded as to modify the form of the granules. The odd terminal 
plate, though very small, is larger than the ultimate supero-marginal 
plate; it is shield-shaped or subcordiform, with the apex adcentral, 
and thickened and turned abactinally towards the outer margin. 

The infero-marginal plates, which are nine in number, counting 
from the median interradial line to the extremity, correspond to the 
superior series for two or three pl:tes on each side of the median inter- 
radial line, but alternate with them along the outer part of the ray. 
The breadth is about twice the length at the median interradial line, 


_ but diminishes gradually up to the antepenultimate plate, where the 


proportions are subequal. The infero-marginal plates are covered with 
granules similar to those on the superior series. I have not detected 
the presence of pedicellarie on either series of marginal plates. 

The adambulacral plates are rather broader than long. Their arma- 


ture consists of a marginal series of six, rather short, obtusely pointed 


or rounded spinelets, which are flattened transversely, and with a 


_ tendency to become prismatic; the adoral spinelet being much shorter 
_ than the others, and placed further back on the plate. The marginal 
series 1s followed by a second regular series of three short, robust, 
_ prismatic, pointed papilliform spinelets; and the outer part of the plate 
1s occupied by three series of three uniform papilliform granules. 
_ These granules are usually regularly placed as above described, but 
| occasionally a little irregularity occurs. They are intermediate in size 
_ between the very short papilliform spinelets of the second series, which 
are little more than elongated granules, and the true granules of the 
_actinal intermediate plates. Near the outer extremity of the furrow 
| one of the papilliform spinelets of the second series becomes very large 
and robust. I have found no pedicellarie on the adambulacral 
plates. 
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The mouth-plates are elongate and triangular, but not conspicuous. 
Their armature consists of a marginal series of nine or ten short, equal 
spinelets, similar to those in the furrow series on the adambulacral 
plates, but with a tendency to become more distinctly prismatic as 
they proceed inward; a series of six to eight large, low, coarse and 
distinctly prismatic granules, forming a longitudinal series on the 
actinal surface of the plate parallel to the suture which unites the 
two mouth-plates of an angle; and an intermediate series between 
these two series of about three similar prismatic granules. 

The actinal interradial areas are paved with rather large sub- 
rhomboid intermediate plates, arranged in series parallel to the ambu- 
lacral furrows. The surface of the plates is covered with rather large, 
low, uniform, distinctly-spaced, hemispherical granules, which are 
arranged in straight series along the margins of the plates, but show 
no definite order within this boundary. 

The anal orifice is sub-central, and on the right posterior side of a 
plate larger than those in the immediate neighbourhood. 

The madreporiform body, which is small and polygonal in outline, 
is situated at about one-third of the distance between the centre and 
the margin. The surface is marked with rather course irregular 
convolutions. On its adcentral side is a single large basal plate, larger 


than the madreporite itself; and a similar large basal plate is present _ 


in each of the other interradial areas in a corresponding position, and 
larger than any of the other abactinal plates. 
Colour in alcohol, a bleached yellowish white. 


Locality.—Lat. 51° 1’ N.; Long. 11°50’ W. Depth 750 fathoms. 


Remarks.—This species has more distinctly lunate sides, and 
more obtusely-rounded radial angles than Pentagonaster granularis, 
Retz., sp., to which at first sight it presents some resemblance. It 
is at once distinguished, however, by the great width of the marginal 
plates, which are much broader than long, by the complete granula- 
tion of the marginal plates, by the armature of the adambulacral 
plates, which has more spines in the furrow series, and a greater 
number of series on the actinal surface of the plate. Pedicellariz 
are also more numerous and more distinctly entrenched. 


8. Pentagonaster concinnus, n. sp. (Plate xxvi., figs. 1-5.) 


Rays five. R=22mm.; r=12mm.; R=1:838r. The 
minor radius is thus in the proportion of 54:5 per cent. 


General form flat, and rather thin. Marginal contour a deeply 


[to - hae? Oba ienr® ir le Trees } | 
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lunate pentagonoid or stellato-pentagonal, with the radial angles 
produced, and tapering to an acute extremity ; interbrachial 
arcs regularly rounded, the curve being that of a part of a circle. 
Margins rather thin, bevelled abactinally, more abruptly rounded 
actinally. Abactinal area capable of slight inflation. Actinal area 
plane. 

The abactinal area is covered with small subcircular plates, closely 
placed, only the three medio-radial series of plates being separated by 
papule. The abactinal plates do not extend to the tip of the ray, the 
three supero-marginal plates preceding the ultimate, uniting with the 
corresponding plates on the other side of the ray in the median 
radial line. ‘The margin of the tabulum is surrounded by a series of 
small, rather broad granules, moderately spaced, and the surface of the 


- tabulum is covered with a small, uniform, well spaced, hyaline 
: granulation. J have not detected the presence of pedicellariz upon 


any of these plates. 
The supero-marginal plates, which are eight in number, counting 


| from the median interradial line to the extremity, form a well-defined 
border to the abactinal area, of uniform breadth throughout. The 
_ plates near the interradial line have their length rather greater than 
their breadth, but these proportions gradually become equalized, 
when the fourth or fifth plate from the median interradial line is 
_ reached; and the antipenultimate and penultimate plates have the 
_ breadth slightly greater than the length. The ultimate plate is 
_ small and wedge-shaped, with the apex directed towards the median 
_ radial line. The abactinal surface of the supero-marginal plates is 
- slightly convex, which causes each plate to be distinctly defined. A 
_ few small uniform hemispherical granules are present on the lateral 
_ wall of the plate, which rub off with the slightest touch. Whether 


the whole surface of the plate was during life covered with similar 
_ granules I am unable to say, but I am inclined to think that such was 


not the case. A few large, isolated, irregularly placed pits are present 
on the surface of the plate, more numerous near the junction of the 
abactinal and lateral areas. A series of small granules surrounds the 
margin of the plate. The odd terminal plate is conical and larger 
than the ultimate supero-marginal plates; it bears at the apex a 
robust, obtuse, short, papilliform spine. 

The infero-marginal plates are eight in number, counting from the 


_ median interradial line to the extremity. The three plates on each 
side of the median interradial line have the length subequal to the 
breadth, but in all the succeeding plates the length is greater than 
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the breadth. The ultimate plate is small and corresponds with the 
ultimate supero-marginal plate. The infero-marginal plates bear 
precisely similar granules to those on the superior series, their 
presence now being similarly confined to the lateral area, and the 
single series surrounding the margin. On the naked portion of the 
actinal surface of the plate large isolated pits occur, and occasionally 
a granule is present therein. I have detected no pedicellariz on 
either series of marginal plates. 

The adambulacral plates are slightly longer than broad, and their 
armature consists of three regular series; the first or furrow series 
being true spinelets, whilst the second and third, which are on the | 
actinal surface of the plate, are only granules. In the furrow series 
are five or six short obtuse cylindrical spimelets which are directed 
over the furrow, the adoral spinelet of the series being often placed 
further back on the plate than the others, and it is sometimes also 
much smaller. The second and third series consist of a longitudinal row 
of four or five granules, the outer series being similar to the granules 
on the actinal intermediate plates, and the second series only slightly 
more elongate or papilliform. I have found no pedicellarize on the 
adambulacral plates, in fact nowhere on this example at all. 

The mouth-plates are small, but fairly conspicuous. Their 
armature consists of a marginal series on each plate of eight spinelets: 
similar to the marginal or furrow series on the adambulacral plates, — 
the innermost spinelet being rather larger than the others, and 
subprismatic. On the actinal surface of the plate is a longitudinal 
series of eight granules parallel to the suture which unites the two 
mouth-plates of an angle; a series of four granules parallel to the 
margin adjacent to the adambulacral plates; and an intermediate 
series, also of four granules, traversing the surface of the plate between 
these two series. The granules in each of these series become slightly 
more papilliform as they approach the free margin. 

The actinal interradial areas are paved with call Suara le 
rhomboid but occasionally polygonal, intermediate plates. They are 
arranged in series parallel to the ambulacral furrow. The plates of the 
series adjacent to the adambulacral plates are slightly larger than the 
others, and this series, which is the longest, does not extend beyond 
the third infero-marginal plate, counting from the median interradial 
line. The surface of the plates is covered with small, low, uniform 
granules, which are well spaced, and exhibit no arrangement excepting 
the series which marks out the margin. 

The anal orifice is slightly excentric, and is surrounded by 
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several rather larger plates than those in the central region gene- 
rally. 

The madreporiform body, which is small and suboval in form, is 
situated nearer the centre by about its own diameter than midway 
between that point and the margin. Its surface is marked with 
rather coarse irregularly convoluted striations. On its adcentral side 
is a single large basal plate larger than the madreporite itself, and a 
similar large basal plate is present in each of the other interradial 
areas, in a corresponding position, and larger than any of the other 
abactinal plates. 

After the foregoing description was written, and the drawings to 
illustrate it had been made on stone, I found a larger example of the 
species at the bottom of a tin, which had unfortunately escaped my 


| notice previously. This specimen measures R=54mm.; 7=31 mm. 


_ There are eleven supero-marginal plates, counting from the median 


interradial line to the extremity, exclusive of the odd terminal plate. 
Four plates preceding the ultimate unite with the corresponding plates 
on the other side of the ray in the median radial line. A greater 


_ number of longitudinal series of abactinal plates in the radial areas 


| are separated by papule; and small foraminate pedicellarie are 
- occasionally present on the abactinal plates. In the armature of the 


_ adambulacral plates there are usually six spinelets in the furrow 
| series, followed by five and six in the second and third series, the 
_ second series being subpapilliform. 


The actinal surface of the infero-marginal plates is covered with 
widely-spaced pits, upon which granules are borne. The widely- 


_ spaced granulation imparts a peculiar character to the ornamentation 
| of these plates. The actinal intermediate plates are very large in 


relation to the size of the plates on the abactinal surface. In other 


respects this example accords with the description above given, ex- 
_ cepting the slight modifications dependent on larger size. 


Colour in alcohol, a bleached yellowish white, with a slight 
brownish shade. 


Locahty.—Lat. 51° 1’ N.; Long. 11°50’ W. Depth 750 fathoms. 


Remarks.—This species is allied to Pentagonaster granularis, Retz., 
sp., but is distinguished by the more pointed rays, by the union of the 
_ supero-marginal plates in the median radial line at the extremity of 
| the ray, by the ornamentation of the marginal plates, by the character 


| of the abactinal plates, and by the armature of the adambulacral 


plates. 
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9. Nymphaster protentus, Sladen. 
? Locality. 

A single example measuring R= 101 mm.,r=28 mm. There are 
occasional small pedicellariz on the marginal plates, but no spiniform 
granules whatever are present. The occasional presence of small spini- 
form granules on the marginal plates of large specimens of this species 
from the 8.W. Coast of Ireland has been noted by Professor Jeffrey 
Bell‘ in examples dredged by the Rev. W. Spotswood Green, and by 
myself? in an example dredged by Mr. G. C. Bourne. Mr. Bourne? 
has given expression to the opinion of Canon Norman, that Vymphaster 
protentus is, in its younger condition, indistinguishable from Pentago- 
naster subspinosus of the ‘‘ Blake’ expedition described by Perrier in 
1884. Mr. Bourne* has accordingly cited the specimens dredged by 
him under the name of Wymphaster subspinosus. The smallest ex- 
amples of Nymphaster protentus which I have examined do not, how- 
ever, support that view, and the character of the series of specimens 
in various stages of growth, which I have examined, appear to me to 
strengthen the opinion that the species are distinct. 


10. Zoroaster fulgens, Wyville Thomson. 
Locality—Lat. 51° 1’ N.; Long. 11° 50’ W. Depth 750 
fathoms. 
11. Stichaster roseus (O. F. Muller), Sars. 
Depths 50-52 fathoms. 
12.. Neomorphaster eustichus, Sladen. 
Locality—Lat. 51° 1’ N.; Long. 11° 50’ W. Depth 750 
fathoms. | 
13. Pteraster personatus, n. sp. (Plate xxvii., figs. 1-5.) 


Marginal contour substellate ; interbrachial arcs well indented and 
somewhat angular; the minor radial proportion being about 35 per 
cent. R= 70 mm. (approximately); r= 25 mm. : 

Rays very broad at the base and tapering to a fine extremity, which 
is sharply recurved; general form depressed ; abactinal surface con- 
vex over the disk, and bevelled gradually to the margin; lateral 
fringe not conspicuous, or perhaps only on the inner part of the inter- 
brachial arc. 


1 Ann, and Mag. Nat. Hist.,’’ ser. 6, vol. iv., p. 435, 1889. 
2 «¢ Journ. Marine Biol. Assoc.”’ (N.S.), vol. i., p. 827, 1890. 
3 Ibid., p. 327. 

* Ibid., pp. 307, 308. 
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The supradorsal membrane is rather thin and very fibrous, the fibres 
in the tissue being very fine, numerous, and closely interlacing. The 
paxille are numerous and closely placed, having crowns of three or 
four (or more) long, thin, needle-like spinelets, articulated on a long 
pedicle. In the central region of the disk more spinelets may be 
present. Thespinelets have the appearance of being very protuberant, 
the membrane hanging closely for a considerable distance from the tip, 
which gives a very spinose character to the abactinal surface. No 
regularity in the arrangement of the paxille is superficially discernible. 
The membrane is semi-transparent, except when old and thick. The 
spiracula are small, irregular in position, and few in number. The 
oscular orifice, though moderately large, is inconspicuous ; the spinelets 
of the valves are numerous, long, and much crowded. 

The ambulacral furrows are broad, slightly petaloid, and taper 

_ towards the extremity. The tube-feet are very large, with a large, 
_ puffy, centrally-invaginated terminal disk. The armature of the 
| adambulacral plates consists of a comb of five spinelets. The inner- 
| most spine is the smallest, measuring from 1°75 to 2 mm. in length, 
and is placed at the aboral end of the plate, and the outermost spine is 
| the longest, being between 5 and 6mm. long. The comb forms a 
| regular semicircular curve, passing from the aboral end of the furrow 
| margin of the plate to the outer margin of its actinal surface, the 
| comb, which traverses the actinal surface of the plate, being curved 
_ round: aborally at the margin of the furrow. All the spinelets are 
_ united by web, which is delicate, semi-transparent, and deeply indented 
_ between the spinelets; and it falls almost perpendicularly from the 
- outermost spine of the comb, and does not extend far out upon the 
_ actino-lateral spines. 

The segmental apertures are moderately large. The aperture- 
_ papilla is thick and rather jawbone-shaped, and is free on the aboral 
side only, forming a slightly angulated lip. 

| The mouth-plates are of moderate size, and, though rather short, 
_are widely expanded laterally. The keel along the median line of 
_ junction is high and broad, and prominent aborally. ach plate bears 
an armature of five mouth-spines, which form a webbed comb situated 
entirely on the horizontal margin of the plates; the innermost spine is 
| the longest, measuring between 5 and 6 mm. in length, the outermost 
‘two very small, the last being about 1°5 mm. in length. The series of 
“spines on each plate are united by web, but the two combs of a mouth 
angle are separate and independent. No secondary or superficial spines 
| are present on the actinal surface of the plates. 

R.I.A. PROC., SER. III., VOL. I. 3D 
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The first or most adoral transverse comb of the adambulacral plates 
of two neighbouring rays are closely approximated at their attachment 
to the actinal membrane behind the aboral peak of the mouth-plates, 
but they are not joined together. 

The actino-lateral spines are long, rather delicate, and closely placed, 
and extend to the margin of the actinal surface. The spines are 
horizontal in their disposition, forming a flat actinal surface to the disk ; 
and the fringe appears to extend very slightly beyond the margin. The 
longest spine, which measures 11 mm. or a little more, is the seventh 
or eighth, counting from the mouth-plates ; and those on the outer part 
of the ray are very small. 

Colour in alcohol, a dirty ashy grey, with a slightly purplish tinge 
on the actinal surface. 

Locality.—Lat. 51° 1’ N., Long. 11° 50’ W. Depth 750 fathoms. 

Remarks.—This species presents in a very striking manner the 
facies of a Hymenaster, and appears in many respects to hold an inter- 
mediate position between that genus and Péeraster. It may readily be 
distinguished from other forms by the disposition of the actino-lateral 
spines, by the character of the armature of the adambulacral plates, and 
by the absence of secondary or superficial spines on the actinal surface 
of the mouth-plates. 


14. Hymenaster giganteus, n. sp. (Plate XXVIILI., figs. 1-3.) 

Marginal contour pentagonal, the indentation of the interbrachial 
ares being slight, and more or less masked by an irregular and excres- 
cent growth of the web. Rays slightly produced and recurved. The 
minor radius is in the proportion of from 64 to 68 per cent. R= 160 
mm.,7=102mm. These measurements are, however, only approxi- 
mate, and are taken on the actinal surface, where there is much 
distortion and inflation. The general form of the example described is 
more or less distorted by inflation. On the abactinal surface the 
radial areas are well marked out, distinct from the fringe and inter- 
radial membrane, and have the appearance of being elevated above the 
general surface as viewed from above superficially. The lateral web 
is largely developed, thick, full, and in consequence somewhat irregu- 
lar. 

The supradorsal membrane, which is thick and opaque, is furnished 
with very numerous clearly-defined muscular fibres, which radiate from 
the tips of the spinelets and pass to those standing in close proximity 
around, the bands crossing at various angles, overlying and underlying 
one another, and forming a thick interlacing and irregularly reticulated 
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tissue. The spiracula, which are small, are moderately numerous, and 
usually isolated, that is to say, one only in a mesh. The paxille 
appear to have normally three spinelets, which are aggregated close 
together, so as to form a crown of small expansion. The paxille are 
widely and equidistantly spaced, and a more or less distinctly longi- 
tudinal arrangement may be observed. The tips of the spinelets 


‘protrude prominently, and the muscular fibres are not tightly stretched, 


but hang like slackened ropes round a tent-pole, the tips of the spine- 
lets appearing in consequence like conical prickles upon the abactinal 
surface, those on the central half of the disk being especially long and 
prominent. 

The oscular orifice is very large and conspicuous; the valves are 
formed of large robust spinelets, the longest measuring about 16 mm. ; 
and all are united by athick fleshy web, which gives a tubular charac- 
ter to the structure when the spinelets of the valves are erect. 

The ambulacral furrows are very wide throughout, and are only 
slightly constricted until quite near the extremity. The armature of 
the adambulacral plates consists of two rather short, conical, tapering 
spinelets, about 3°5 mm. in length, and robust at the base, covered with 
membrane which forms a full, wide, terminal sacculus, extending for a 
distance greater than the length of the spine beyond the tip. Both 
spines are placed on the furrow margin of the plate, and radiate slightly 
apart. The aperture-papille are large, and have a wide and elongate 
sacculus, which gives them the appearance of an elongate, uniformly 
broad flap with obtusely-rounded extremities. 

The mouth-plates are large and conspicuous; widely expanded 
laterally, the keel along the junction being high and abrupt and 
prominently produced aborally, and with a small abrupt peak adorally. 
Each plate bears a robust secondary or superficial spine on the side of 
the keel about one-third of the distance from the adoral to the aboral 
extremity of the plate, and a second similar spine stands near the 
adoral margin. The mouth-spines proper are three in number, short, 
robust, and conical, placed on the margin of the lateral flange of the 
plate. 

The actino-lateral spines are long, robust, and widely-spaced, tending 
to meet the corresponding spines of the adjacent ray in the median 
interradial line, where there is much thickening and excrescent growth 
near the margin. 

Colour in alcohol a dirty, yellowish, ashy-grey, with purplish traces 
on the actinal surface. 

Mr. W. F. de V. Kane, who made a number of admirable drawings 

aD) 2 
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on board ship during the cruise, which he has kindly sent for my in- 
spection, informs me that the actinal surface of this starfish (of which 
he made a sketch) was of a deep blood-red colour before the specimen 
was placed in alcohol. 

Locality.—Lat. 51° 1’N., Long. 11° 50’ Ww. Depth 750 fathoms. 

Remarks. —This species is unlike any of the other Atlantic forms 
described. It resembles Hymenaster pellucidus, Wyville Thomson, in 
the formula of the adambulacral armature, but is at once distinguishd — 
by its large size and coarse habit, as well as by the whole character of 
the abactinal surface. In the last-mentioned aspect Hymenaster 
giganteus is perhaps more nearly related to Hymenaster glaucus, Sladen, 
from South of Omae Saki, off Japan, than to any other species, but it 
is distinguished by the general form and habit, by the character of the 
supradorsal membrane, by the character of the adambulacral armature, 
and by the armature of the mouth-plates. Hymenaster giganteus is 
distinguished from Hymenaster membranaceus, Wyv. Thomson, by the 
difference of the supradorsal membrane, of the armature of the adambu- 
lacral plates and mouth plates. 


15. Cribrella oculata, var. abyssicola, Norman. 
Locality.—As last. Depth 750 fathoms. 
16. Asterias rubens, Linné. 
Locality.—Long Island Sound. Depth 4 fathoms. 
17. Brisinga coronata, Sars. 


Locahity.— About 56 miles off Dursey Head. Depth 345 
fathoms. 


ITI.—OPHIUROIDEA. 


1. Ophioglypha lacertosa (Linck), Lyman. 

Locality.—Long IslandSound. Depth 4 and 5 fathoms. 
2. Ophioglypha albida (Forbes), Lyman. , 

Depth 6 fathoms. 


3. Ophioglypha signata, Verrill. 
Locality.—About 56 miles off Dursey Head. Depth 345 
fathoms. 


A young example, which approaches very closely indeed in cha- 
racter to Ophioglypha affinis (Liitken), Lyman. The form of the 
mouth-shields in this specimen resembles that of O. afinis much more 
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closely than that of the figure given by Mr. W. E. Hoyle? of 0. sig- 
nata; and the uppermost arm-spine is not so long as described by 
Verrill, it being scarcely longer than the middle one. 


4. Ophiopholis bellis (Linck), Lyman. 
| Depth 50 and 54 fathoms. 


5. Ophiothrix fragilis (O. F. Miller), Miller & Troschel). 
_ Depth 5 and 50 fathoms. 


6. Ophiobursa hystricis, Lyman. (?) 
Locahty.—About 56 miles off Dursey Head. Depth 345 


fathoms. Fragments of rays only, in bad state 
| _ of preservation. 


IV.—ECHINOIDEA. 


1. Dorocidaris papillata (Leske), A. Agassiz. 


Locality.— About 56 miles off Dursey Head. Depth 345 
fathoms. 


2. Porocidaris gracilis, n. sp. (Plate XXIX., figs. 1-5.) 


_ Form circular, sub-globular, depressed, the height when measured 
from the summit of the convex apical system is nearly three-tourths 
of the breadth, or in the proportion of 72 per cent., the greatest 
diameter being 18 mm., and the height 18 mm. The test is depressed 
on the abactinal surface, moderately inflated at the ambitus, and 
gradually contracted below that line. 

Ambulacra straight and very narrow, the breadth being slightly 
less than one-fourth the breadth of the interambulacral area at the 
widest part.  Poriferous zones only slightly sunken; pores very 
small, in simple pairs, conjugate; the pairs placed obliquely, the 
inner pores being the lowest; and there are five pairs of pores opposite 
one of the largest interambulacral plates. The interporiferous area 
has a breadth of exactly one-half the width of the whole ambulacral 
area, and is"furnished with two rows of small mammillated miliary 
tubercles, that is to say, one tubercle to each plate, which occupies 
the whole space between the poriferous zone and the median suture, 
and no granules are present. 


a eee 
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The interambulacral areas are rather more than four times the 
width of the ambulacra at their widest part, measuring 8:4 mm., 
the breadth of the ambulacra being 2mm. There are two rows of 
seven and six primary tubercles respectively in each interambulacrum. 
The primary tubercles are of comparatively small elevation, perforate, 
and more or less distinctly crenulate on the abactinal side; those 
near the apex being strongly crenulate; and their mamelons are 
comparatively large, and almost hemispherical. The scrobicules are 
wide and transversely oval; the scrobicular ring is incomplete in 
consequence of confluence with the adjacent scrobicules actinally 
and abactinally. There are from six to eight small mammillated 
miliary tubercles on each side, with an occasional small irregularly 
placed miliary granule here and there, but no other tubercles or 
granules are present on the plate, and consequently no miliary zone. 
In a favourable light, traces of faint radiating channels may be 
detected traversing the scrobicular area on the actinal side of the 
largest plates. The peristome is subpentagonal, 7°25 mm. in diameter, 
being about two-fifths of the diameter of the test, or 40 per cent. 
The buccal membrane is covered with imbricating scales. 

The apical system is large, measuring 8°5 mm. in diameter, or in 
the proportion of 47 per cent. of the diameter of the test. The genital 
plates are large and broadly shield-shaped. They are united by a 
rather broad contact, by which means all the ocular plates are shut 
out from entering the ring. The ocular plates are much smaller than 
the genital plates, and subpentagonal in shape, and their puncture is 
near the outer margin. I have not detected a puncture in any of the 
genital plates. There is, however, a well-defined round aperture 
amongst the periproctal plates, between the anal orifice, and one of the 
genital plates. The apical system as a whole is high and convex. 

The primary radioles are long and slender, cylindrical and tapering 
slightly ; the longest measures 48°5mm. in length, and a little less 
than 2mm. in diameter. ‘They are finely striated longitudinally, the 
ridges being very slightly prominent, and marked with very faint and 
indistinct serrations. There is a short collar above the milled rim, 
4mm. in length, very finely and regularly striated, of a rich chocolate 
colour, in striking contrast to the ashy-white colour of the rest of the 
spine. The articulatory rim of the radioles above the ambitus is often 
strongly crenulate on one side in correspondence with the crenulated 
tubercle. 

The colour of the test in alcohol is of a rich purplish-brown or 
chocolate colour. 
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Locality.—Lat. 51° 1'N., Long. 11°50’ W. Depth 750 fathoms. 7 

Remarks.—Although this example is probably immature, I feel no 
hesitation in placing it in the genus Porocidaris ; it is at once charac- 
terized by the strongly crenulated primary tubercles above the ambitus, 
and by the transversely oval, confluent scrobicules. It is distinguished 
from the previously described species by the narrow poriferous zones 
by the small number of the miliary or secondary tubercles on the 
ambulacral and interambulacral plates, and by the character of the 
primary radioles. Unfortunately, all the spines have been abraded 
from the actinal region of the test below the ambitus, and I am not 


able to say whether any of the peculiarly-toothed, flattened spinelets 


observed in other forms of Porocidaris were present in this species. 
None of the basal plates are punctured in this example, and I am 
unable to say, without dissection, whether the aperture amongst the 
periproctal plates between the anus and the ring of basal plates is in 
relation to the generative system. I am inclined to think it probable. 


3. Phormosoma placenta, Wyville Thomson. 
Locahity—As last. Depth 750 fathoms. 


4. Phormosoma uranus, Wyville Thomson. 
Locality—As last. Depth 750 fathoms. 


_ A single fine example which appears to me to accord closely with 
the figures given by Sir Wyville Thompson,! as well as with his re- 
marks, and with those of Professor Alexander Agassiz,” upon the 
species. I have, however, never seen the type. 


5. Lehinus microstoma, Wyville Thomson. 


Locality.—About 56 miles off Dursey Head. Depth 345 
fathoms. 


6. Echinus norvegicus, Diiben & Koren. 


Localities.--About 56 miles off Dursey Head. Depth 345 
fathoms.) iat. ol> Wl N., Wong. 117 50’ W. 
Depth 750 fathoms. 


7, Psammechinus miliaris (Muller), Agassiz. 
Depth 5 fathoms. 


1 “Voyage of the Challenger, the Atlantic,”’ vol. i., pp. 146-149, figs. 338, 34. 
* Zool. Chall. Exp., part ix., Report on Echinoidea, p. 103; Report on ‘‘ Blake ’”’ 
Echini, Mem. Mus. Comp. Zool. Harvard, vol. x., pp. 35, 36. 
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. Spatangus purpureus, O. F. Miller. 


. Spatangus Rascht, Lovén. 


. Holothuria intestinalis, Ascanius & Rathke. 


. Holothuria tremula, Gunner. 


. Stichopus natans, Sars. 


. Cucumaria hyndmanni (Thompson), Forbes. 
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Depth 54 fathoms. ? locality. 


Loeality.—Off Dursey Head. Depth 345 fathoms. 
Brissopsis lyrifera (Forbes), Agassiz. 


Depth 5 fathoms. 
Depth 54 fathoms. 


V.—HOLOTHUROIDEA. 


Locality.—Lat. 51° 1’ N., Long. 11° 50’ W. Depth 750 
fathoms. 


About 56 miles off Dursey Head. Depth 545 fathoms. 


Locality.—Lat. 51° 1’ N., Long. 11° 50’ W. Depth 750 
fathoms. 


Locality.—About 56 miles off Dursey Head. Depth 345 
fathoms. A single young example, 14mm. in 
length. 


. Thyondium pellucidum (Fleming), Diben & Koren. 


Depth 50 fathoms. 


. Letmogone violacea, Théel. 


Locality.—Lat. 51° 1’ N., Long. 11° 50’ W. Depth 750 
fathoms. 


List or Drepeine STATIONS. 


The following lists will show at a glance the association of the 
species at each of the stations (unfortunately the exact localities of 
several of these have been mislaid) :— 


1. 


Long Island Sound. Depth 4 fathoms. 


Antedon rosacea. Ophioglypha lacertosa. 
Asterias rubens. 


2. Log 2. Depth 33 fathoms. 


Ludia sarsi. 
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3. Log 67. About 56 miles off Dursey Head. Depth 345 


fathoms. 

Pontaster limbatus. LEichinus nwerostoma. 
Astropecten irregularts. Lichinus norvegicus. 
Brisinga coronata. Spatangus rascht. 
Ophioglypha signata. LHolothuria tremula. 
Ophiobursa hystricis (?). Cucumaria hyndmanna, 
Dorocidaris papillata. 


4. Log 69. Lat. 51°1’N., Long. 11°50’ W. Depth 750 fathoms. 


Plutonaster bifrons. Porocidaris gracilis. 
Pentagonaster balteatus. Phormosoma placenta. 
| Pentagonaster concinnus. Phormosoma uranus. 
Zoroaster fulgens. Eichinus norvegicus. 
| Neomorphaster eustichus. Holothuria intestinalis. 
: Pteraster personatus. Stichopus natans. 
| Hymenaster giganteus. Latmogone violacea. 
Cribrella oculata, var. 

abyssicola. 


5. Log 70. Depth 5 fathoms. 


Ophioglypha lacertosa. Psammechinus mivaris. 
Ophioglypha albida. Brissopsis lyrifera. 
Ophiothri« fragilis. 


6. Log 71. Depth 24 fathoms. 
A stropecten irreguiaris. 
7. Log 72. Depth 54 fathoms. 


A stropecten wrregularis. Spatangus pur pureus. 
Stichaster roseus. Brissopsis lyrifera. 
Ophiopholis bellis. 


8. Log 73. Depth 50 fathoms. 


Imdia ciliaris. Ophiothriz fragilis. 
Stichaster roseus. Thyonidium pellucidum. 
Ophiopholis bellis. 


ce) 


. Localities not recorded. 


~ Psilaster andromeda. Spatangus purpureus. 
Nymphaster protentus. 
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Fig. 


Fig. 


Fig. 
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DESCRIPTION OF THE PLATES. 
Pratt XXYV. 


. Pentagonaster balteatus, Sladen. Abactinal aspect; natural 


S1Ze. 


. Abactinal aspect of a ray ; magnified 3 diameters. 

. Actinal aspect of a ray ; magnified 3 diameters. 

. A portion of the abactinal surface ; magnified 15 diameters. 

. Adambulacral plates and adjacent portion of the actinal sur- 


face; magnified 27 diameters. 


Pratt X XVI. 


. Pentagonaster concinnus, Sladen. Abactinal aspect ; natural 


size. 


. Abactinal aspect of a ray ; magnified 3 diameters. 

. Actinal aspect of a ray ; magnified 3 diameters. 

. A portion of the abactinal surface ; magnified 25 diameters. 

. Adambulacral plates and adjacent portion of the actinal sur- 


face ; magnified 18 diameters. 


Prate XXVIII. 


. Pteraster personatus, Sladen. Abactinal aspect, natural size. 
. Actinal aspect; natural size. | 

. A portion of the supradorsal membrane ; magnified 6 diameters. 
. Adambulacral plates and adjacent portion of the actinal sur- 


face; magnified 7 diameters. 


. Mouth-plates; magnified 5 diameters. 


Pure XXVIII. 


. Hymenaster giganteus, Sladen. Abactinal aspect ; natural size. 
. A portion of the supradorsal membrane; magnified 5 diameters. 
. Adambulacral plates and adjacent seater of the actinal sur- 


face ;, magnified 4 diameters. 


Prats XXIX. 


. Porocidaris gracilis, Sladen. Profile view ; natural size. 

. Actinal aspect ; natural size. 

. A portion of the test near the ambitus ; magnified 5 diameters. 
. A portion of a primary radiole ; magnified 12 diameters. 

. Apical system ; magnified 3 diameters. 


La 


Plate XXV. 


Px, 
3 
Ss 
zon 


Be 
7 


IASI AAP RIN IMC 


© 


West, Newman,imp. 


.H. Michael del. etlith. 


PENTAGONASTER BALTEATUS, Sladen, 


= : : ; ie e ‘ Ro Sia : C 4 ; i 


| Proc. RIA Vol. 1. Ser. 3. Plate XXVI 


pices 


bok ans SRE 


|EH Michael del. et lith. 
PENTAGONASTER CONCINNUS, Sladen. 


West, Newman, imp. 
P 


SN 


Plate XXVIL 


| ‘H. Michael del. et lith. 


West, Newman, imp. 


PTERASTER PERSONATUS, Sladen. 


: oe 
erik : 
~ 
~~ 
; Se 
: iS 
% 
es 
Alias ae 
¢ q 


Plate XXVIIL 


West, Newman, imp. 


Sladen, 


HYMENASTER GIGANTEUS, 


Proc. RIA Vol. 1. Ser. 3. 


| HMichael del, et ith. 


d< 4 

= a 

: ! 

E : 

at 3 

= 
aS: 
E 
Y) 
eal 
al 
Ss 
et 
(CD) 
< 
fag 
5 
ep) 
Fe 
ac; 
(aa 
| es | 
®) 
. @S) 

a am 

Gq S 

n Ay 

si y 

<t a 

= ¥ 

: a 

G 


2) 


n 
re 


LIV. 


ON THE KILLARY BAY AND SLIEVE PARTRY SILURIAN 
BASIN, ALSO NOTES ON THE METAMORPHIC ROCKS 
OF NORTH-WEST GALWAY (YAR-CONNAUGHT). By 
G. HENRY KINAHAN, 


[Read January 12, 1891.] 


In a Report published in these Proceedings (2nd series, vol. i11.), and 
read December 7, 1881, I showed that the Silurians of Killary and 
Slieve Partry accumulated unconformably, to the more or less meta- 
morphic rocks in the regions to the northward and southward. But 
this country has recently been visited by Messrs. A. Geikie and Peach, 
whose statements in connexion therewith are contrary to the facts as 
stated by me. Some of these have not been printed, but others 
appear in the ‘‘ Proc. Roy. Institution of Great Britain,’ vol. 
xil.,, part ui, No. 82, pp. 528, et seq. 

The printed statements will hereafter be quoted ; but previously to 
doing so we will consider some others relating to the Killary Silurian 


_ Basin. It should be mentioned that Dr. Hull’s published one-inch maps 
of the district are rather conflicting, as on them similar rocks and 


groups of rocks, on adjoining maps, are differently lettered and 
coloured ; in many places the important dips of the strata are left 
out, or misplaced, or the dip of the cleavage has been substi- 
tuted ; while English group names, inapplicable to the Irish rock 
groups, are used, thereby adding to the confusion. 

The south boundary of this Silurian basin, in general, is more or 


_ less complicated, and in places would be hard to determine were it not 
for the decided difference between the rocks of the two formations. 


This boundary, however, is allowed to be correct, except to the 
north of Kilbride Bay, an arm from the 8.W. of Lough Mask. But 
my northern boundary is stated to be a myth, and also the small 
inlying exposures to the north and south of Killary Bay ; while 
all the rocks from the south boundary northward to Clew Bay 
belong to one group; the sole difference between my Silurians 
and my Ordovicians being that the latter are in part metamorphosed. 
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The Croagh Patrick range and the country immediately south of 
Clew Bay was not worked by me. But I am aware that the Louisburgh 
series and the Creggaunbaun series lie unconformably on the older 
rocks of the Croagh Patrick range ; in fact, in the portion of the 
Creggaunbaun basin that came into my area there is a conglomerate 
lying unconformably on the upturned edges of the Doolough slates. 
In this Paper, however, I will principally confine myself to my 
special work. 

North Boundary of the Killary and Sheve Partry Silurian Basin.— 
To the eastward in the Toormakeady district (Sheve Partry) the 
Silurians are principally false-bedded massive conglomerates, con- 
taining many rounded pieces of granites and other rocks from the 
country to the south-westward; but they also contain fragments of 
the rocks in the country to the northward—conspicuous pebbles being 
those of jasper, found 7m sztw in the Aille river valley. Other rocks of 
the north country—not to be found in the country to the south—that 
occur in the conglomerate—are fragments of the pebbly sandstones 
south of Westport and of the quartzose grits of the Erriff valley. 

The massive conglomerate of Slieve Partry to the westward is 
replaced by massive pebbly grits, the conglomerates disappearing 
nearly altogether west of the Aille river valley ; they, however, 
again appear west of the Doolough valley, but not of the same 
massive character. Farther west they are very conspicuous on the 
western flanks of Mweelrea, but more especially near the Atlantic 
in the Dooaghtry, Dadreen, Doovira, and Uggoal outliers. | 

Before proceeding further it should be mentioned that in the older 
rocks to the north there are trap-dykes, conspicuous systems of breaks, 
and the Erriff quartzose grits, all of which come up to, but never 
enter, the Silurian rocks. 

To the eastward, coming up through the massive conglomerate, 
are three or four exposures of the older rocks. One, of graptolitic 
black shales, occurs in the Owenbrin valley, to the south of Toorma- 
keady ; two, of baked shales, occur near the village of Partry; and a 
fourth, of schists, in the hills a little to the westward. 

The eastern portion of the northern boundary of the Silurians is 
more or less obliterated by bog and drift, while it has been broken by 
upthrusting and other faults; still, in numerous places the unconfor- 
mability between the older and later rocks is apparent—the first 
striking obliquely at the other, while the Silurian dip south, away 
from them at low angles. This is very conspicuously seen south of 
Tawnyard Lough, where the older rocks strike nearly at a right angle 
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against the Silurians. Hereabouts the dips on the published one-inch 
maps are, unfortunately, confusing, as those in the Doolough slates 
represent the dip of the cleavage, and not the dip of the bedding. In 
the cliffs to the eastward of Doolough the unconformability is con- 
spicuous; it is difficult of access near Doolough; while to the west 
thereof the boundary is much obscured by drift eu bog, and broken 
by heaves; but still further westward, especially in the previously 
coset outliers, the unconformability is evident, the conglome- 
rates and sandstones lying nearly horizontal across the upturned edges 
of the old slates. 

On account of the boggy nature of the country only a few unsatis- 
factory actual junctions are exposed ; but the conglomerates containing 
fragments of the older rocks to the north ought to be sufficient proofs. 
As to the small outliers north and south of the Killary, these are very 
badly shown on the published maps, as the dips are not given in either 
the old rocks or the adjoining later ones. However, from the 
worked six-inch it could have been learned that the rocks of the 
Doolough series are perpendicular, or dipping at a high angle, 
while the Silurian dip northward at low angles, from nearly hori- 
zontal to 45° or 50°. 

The Ordovician exposure between the Great and Little Killaries 
(Salrock promontory) is bounded to the south by a fault, a downthrow 
to the south. These Ordovicians, as previously suggested by me, must 
have been a protruding ridge in the Silurian sea, against which the 
Silurians were deposited. In favour of this suggestion the fossils, 
according to Davidson’s determination, go to prove that the ‘‘ Salrock 
slates,” although apparently the highest Silurian groups, was a littoral 
accumulation. But because there is now a fault in the Salrock Pass, 
it has been stated that the fossils in the Salrock promontory are 
not of Ordovician types, but of Silurian types. This is a question not, 
for me, but for paleontologists to determine. Harkness, King, and 
Baily, who were acquainted with the Ordovician fossils, not only of 
the Irish types, but of those all over the world, have pronounced 
them to belong to the Irish Ordovician types. I therefore put more 
faith in their judgment than in that of observers whose know- 
ledge of the fossil types of the Irish rocks necessarily must be very 
limited. Besides stratigraphical evidence goes to prove that their 
(Baily, &c.) determinations are right. 

We have now to consider the metamorphic rocks at Kilbride Bay, 
Lough Mask. These consist principally of gneiss and micalites. 
Between those on the north of the bay, and the fossiliferous Silurians 
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more northward, there is either an ordinary fault, a downthrow to the 
northward, or a thrust plane, up which the schistose rocks were over- 
thrust on to the Silurians. In either case the Silurians must be un- 
conformable to the schistose rocks, as the sandstones of the first are 
made up largely, if not solely, of the detritus of the latter. Further- 
more, the metamorphic rocks, both north and south of Kilbride Bay, 
are portion:of one mass of rock; and as those to the south are ocularly 
unconformable to the Silurians, it follows that those to the north 
must also be unconformable. 


North-west Galway (Yar-Connaught) Jetamorphie Rocks.—The 
statements made by Dr. A. Geikie in his Paper published in ‘‘ Pro. 
Roy. Inst. Gt. Brit.,” in connexion with these Galway rocks, given 
in the order in which they occur, are as follows :— 


Loc. cit., p. 529.—* The oldest known rocks of Europe, now 
generally termed Archean, ... give rise to topographical features 
which, when fully developed, strongly distinguish them from all 
younger formations. Nowhere else can such extraordinary unevenness 
of surface be found. Knobs, hummocks, and ridges of almost bare 
rock, separated by narrow gullies or by wider winding valleys, roughen 
the ground in all directions. In the hollows le innumerable tarns 
and lakes, or flat tracts of bog, where lakes once were. In some 
districts, indeed, there is as much water as land in a given number of 
square miles. | 

The statement as to the age of the rocks is so put that hereafter 
the writer may state that his observation only applied to the age of 
the British and Irish rocks, although evidently from what is subse- 
quently stated the writer intends to impress on his readers that these 
Scotch and Irish rocks are the oldest in the world. If such is his 
meaning, the assertion is highly problematical, as none of the rocks 
to which he refers have the characteristics of the Laurentian; that — 
is, of the oldest rocks of America at present recognized. These 
Scotch rocks more probably are equivalents of one of the groups 
in the Algonkians of the U.S. American Geological Survey, or the 
Ontarvans of Lawson of the Canadian Survey.’ 


+ Logan classified the pre-Cambrian rocks as Laurentians and Huronians ; and 
Selwyn on his map (published 1885) in a great measure follows this classification, 
except that the rocks in the ridge extending from Eastern Quebec into Vermont are 
only called pre-Cambrian. Irving classes the pre-Cambrian rocks of the Lake 
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As to the assertion in reference to the distinguishable topographical 
features, they may possibly hold good in Scotland, but certainly they 
do not hold good in Ireland, and far lessin America. In portion of the 
Devonian regions of Cork and Kerry the description given above is 
applicable, while in portions of the Donegal metamorphic area (none 
of which rocks Dr. Geikie will allow to be pre-Cambrian) there are 
topographical features identical with those of the Algonkian district, 
north of Lake Superior, if we may be allowed to compare small things 
with great. As far as I have seen in America, Iveland, and Scotland, 
the most rugged and roughest districts are schist regions, especially if 
associated with these are large areas of hornblende or allied rocks— 
while the gneiss and other granitoid-rock regions, in comparison with 
them, are comparatively tame. As a rule, as far as I saw, the Lauren- 
tian regions in Canada are much less rugged than the Huronians and 


Superior Western district (Classijication of the Early Cambrian and pre-Cambrian 
Formations, U. S. Geological Report, 1885 and 1886) as follows :— 


Systems. Groups. 
Carboniferous. 
Paleozoic : Disneamneai 
Z ) Silurian. 


Cambrian (Lower Silurian). 


Keweenawan. 
Agnotozoic, or Eparchean, Huronian. 

Other groups. 

Laurentian, including Upper 
Archean, ‘ ; 2 ‘ : { Tcnien. 


Although this classification has been published in the U.S. American (Official 
Reports (1885-86), I learn from Professor Van Hise that for Agnotozoic the Survey 
has now substituted the territorial name Algonkian ; while Dr. Lawson, of the 
Canadian Survey, states that his name Ontarian, as it had a priority, ought to be 
adopted. 

As to the term, Archean, Irving, in his Table, restricts it to Logan’s Lauren- 
tian ; but Dana, the originator, in a letter to me states that he originally proposed it to 


include all the American pre-Cambrian strata. At the same time he points out that 


recent researches might modify its full original scope; because the organic remains 
found in the Nova Scotian pre-Cambrian rocks and the supposed organic remains 
in the Penokee Gogebig iron region (Huronian) would in a measure make it inap- 
plicable, | 

The Scotch and Mayo rocks referred to by Dr. A. Geikie, as far as my expe- 
rience goes, are in general characters very similar to the Hast Quebec and Vermont 
rocks (Algonkians) and those of the Lake of the Woods series (Ontarians) ; and if 
these are the equivalent of the Scotch and Mayo rocks, the European rocks are far 
from being the oldest known, as there is a profound break between the Algonkians 
and the Huronians, and a second between the Huronians and the Laurentians. 
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Ontarians. Any one driving through Connemara, or overlooking it from 
the Twelve Pins (Bennabeola), can easily tell which hills are granitic 
gneiss and which are schist ; the same holds good in Canada, except that 
on account of the timber these rugged characters are in part blinded. 
The timber, to a novice, is at first puzzling ; but I suspect that to those 
used to the country 1t would not be so, as there are marked characters 
distinguishing the vegetation on the different strata. | 

Loc. cit., p. 580.—‘* These various rocks were eruptive—that is, 
that they originally formed portions of igneous materials that rose in a 
molten or plastic condition from below can hardly be doubted.”’ 

Same page.—‘‘ Nowhere in the region to which I am referring has 
any trace of superficial eruption yet been detected. Not only so, but 
after the most careful search from Sutherland to Galway, not a vestige 
have we found of any unquestionable sedimentary materials. There are 
no conglomerates, no sandstones, no shales, not even any materials that 
might be supposed to represent them in a metamorphosed condition.”’ 

To the statements in the two above extracts I cannot agree. 

The discoveries of Lapworth and others in North-West Scotland 
are most important, and hereafter will materially assist in the correct 
mapping of all metamorphic rock areas, but unfortunately those working 
at the rocks are so blinded by the shearing discovery that they believe 
that shearing, and only shearing, is the main cause of metamorphic 
action. ‘Those, however, who study metamorphism rationally, must be 
aware that, although shearing is a very important action, yet that it 
is only an adjunct to as great, if not greater, changes. 

The statements made in connexion with the ‘‘ hornblende rocks”? of 
Maculloch (diorite, syenite, &c., of other writers) illustrate the above. 

The normal hornblende rocks of Pennsylvania (as described by 
Lewis and Williams)—those of Ontario, Canada—of Wexford, of Galway, 


of Donegal, and elsewhere in Ireland—and of Sutherland, Scotland— 


graduate into nodular varieties, and the latter into schistose rocks, 
often nodular, the nodules having been called by the Scotchmen 
Yleyiesiay 


The nodular varieties sometimes are found margining masses of the 


normal hornblende rock ; but more usually they occurat the ends of the 
long courses. The schistose varicties, called by me in previous writings 
hornblendites,! if tbe nodular varieties are absent, margin the normal 


1 Dana makes the term hornblendite to include all the hornblendic rocks. After 
a correspondence on the subject I am led to believe that his use of the term is better 
than mine. It is, however, expedient to give my original definition of the term as 
used in my maps and writings. 


: | 
a ee See 


—— Ss ee 
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rock ; while in other cases the nodular varicties graduate into them. 
The nodular varieties in general have a hornblendic matrix, but not 
always so, as in places the matrix may be felspathic. The schistose 
varieties belong to two distinct classes. If they occur at the upper or 
lower margin of a course of the normal rock, they are evidently a portion 
of the mass that has acquired their foliation from some special cause ; 
| but if they occur in continuation of a course, especially if they are 
| adjuncts of the nodular varieties, originally they had more or less of a 
_ sedimentary origin. Nearly invariably they contain “eyes,” and 
| graduate longitudinally into other varieties of schist, or into conglo- 
meritic-schists and gneiss, which may be micaceous or felsitic or even 
quartzitic. The ‘‘eyes’’ usually are hornblende rock, but often are 
not. 


| Some ask us to believe that all these varieties are solely due to 
_ difference in the shearing process, as the rock, originally, was one 
| intrusive mass, and of this, the normal hornblende rock represents the 
-untorn-up portion, while the nodular and schistose varieties represent 
| the original in different stages of reconstruction. Before, however, 
this is believed, it seems necessary that they should explain how in 
places the matrix of the nodular varieties are micalites, felsilites, or 
} even quartzites? and how so many of the ‘‘eyes”’ in the schistose 
varieties of the second class are of foreign rocks? Also why these 
adjuncts to the normal hornblende rocks have characters so similar to 
‘those of the adjuncts of whinstones in unmetamorphosed area? and 
even to the adjuncts of the recent volcanic rocks? This last question 
) we will now demonstrate. 

Unmetamorphie Rocks.—In the Ordivicians of Dublin, Wicklow, 
‘Wexford, and Waterford,' the courses of whinstone nearly invariably 
\have shaly margins, while often they graduate into nodular varieties, 
‘and in some places, as can be ocularly proved, an intrude is in part 
a whinstone and in part an agglomerate or tuffoid rock. In the Vol- 
cante, or Ballymoney series, Co. Wexford, some most interesting changes 
take place, the normal whinstone graduating into a tuffoid rock or 
agglomerate, often calcareous, and thence into shales and limestones. 


‘ No correct maps of this district are published. Jukes condemned the early 
survey, as for the most part it was a rough traverse made by W. W. Smyth, Dela 
Beach, Oldham, &c., as can be learned from their maps. The portions so loosely 
jurveyed he ordered to be re-surveyed by Du Noyer. The survey and descriptions 
of the latter were not approved of by Jukes; but eventually, when pressure was 
out on him the maps were published ; but they were considered by Dr. Hull to be 
0 incorrect that I was deputed to revise them. My maps were approved of by 
R.I.A. PROC., SER. III., VOL. I. 38 
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In the Silurians (Lower Old Red Sandstone type) of Cork, Kerry, Mayo, 
Roscommon, Tyrone, &c., there are masses and courses of eurite that 
have shaly margins, and that graduate in places into conglomeritic and 
tuffoid rocks; while in the Devonians of Cork there are whinstones that 
have similar peculiarities. In Limerick and Cork there are shaly 
margins, and in places breccias as adjuncts to the Carboniferous whin- 
stones, while the Eocene whinstone of Antrim has these associated tuffs 
and conglomerates, which are conspicuous at the volcanic centre, near 
Carrigarede, Co. Antrim. If the rocks of the Carrigarede district 
were metamorphous the results would, I believe, be rocks representing 
all the stages of the so-called ‘‘ Old Boy ”’ of Sutherland. 

In connexion with the more recent volcanic rocks, Cotta mentions 
the marginal brecciated stuff which he calls ‘‘ friction breccia ”’—such 
adjuncts are also described by the American geologists, by Admiral 
Smythe, in Teneriffe, and by Valentine Ball, in India—the latter 
exhibiting models of some of them in the new Science and Art 
Museum, Dublin. 

From the foregoing it is evident that in Ireland alone—and 
probably in numerous other places with which I am not personally 
acquainted—whinstones and the allied eurites, have as adjuncts shaly 
and conglomeritic varieties similar to those that in metamorphic 
regions are nearly universally the adjuncts of the masses and courses 
of hornblende rocks. Why, therefore, should not these adjuncts in 
both the altered and unaltered rocks have the same origin, instead 
of drawing in shearing to account for them in the metamorphic areas? 


Dr. Hull, in consultation with Sir A. C. Ramsay. So much so, that the major 
portions of four of the inch sheets were ordered to be obliterated by the Ordnance 
Survey, and one (Sheet 148), at least, was re-engraved. My work, however, was 
in its turn condemned by Dr. A. Geikie, who stated that Du Noyer’s work was more 
correct. Yet if the ground is examined, on my six-inch working maps every rock- 
exposure visible, while I was in the country, is mapped, and from the informa- 
tion thus obtained my one-inch maps were prepared. On the only maps now 
procurable by the Public all the inaccuracies of the early traverses and the subse- 
quent re-survey are to be found. Consequently, they are more calculated to 
mislead than enlighten the public. Who can find on them the beds of iron ore in 
the Co. Wexford? or the whinstones quarried for paving sets in the Co. Wicklow ? 
Or where on the ground will be found the granite in many of the places so marked 
on the maps? also, who can make the descriptions in the memoirs to agree with 
the maps? Map sheet 158 represents the old survey, while the published descrip- 
tion is that of my condemned work. Similarly, the revised memoirs of sheets 
138, 139, 148, and 149, by Messrs. Hull, Hardman, and Cruise, do not tally 
with the published maps. 
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The absurdity of the latter to me is self-evident, as can be ocularly 
proved both in counties Wicklow and Donegal, as in these areas you 
find, in the metamorphic rocks, courses that have a central horn- 
blendic gneiss, or hornblendic rock rib, with schistose margins; while 
these courses, when traced into the unmetamorphic areas, are found to 
have a diorite, diabase, or allied rock rib, with tuffoid margins. In 
the counties Galway, Mayo, Wicklow, and Wexford, I have found 
whinstones and eurites passing gradually into conglomeritic or fine 
tuffs; and the latter into sedimentary rocks; the graduations being so 
imperceptible as to defy the most acute observer to say positively the 
exact places where one class of rocks ends and the other begins.’ 

Consideration.—In unmetamorphosed regions, in connexion with 
intrudes, there are the ‘‘ Baked rocks.’”’ These are, for the most part, 
granulites, leptinites, hornstone, and such like felsitic rocks. 

Associated with the ‘‘Untorn-up,’” ‘‘ Old Boy,” of Sutherland, 
Scotland, the hornblende rock in the older metamorphosed rocks of 
Ireland, and the hornblende rocks in the Ontarians of Canada, there 
are highly felsitic gneissose rocks. It may be asked what brought 
them there? and what was their origin? I would suggest that in all 
these situations originally they were ‘‘ Baked argillaceous rocks”’ that 
subsequently were metamorphosed.” 

Of course, in metamorphic regions the shearing has modified the 
original structure, and indeed in places where it was intense, oblite- 
rated them; because, as pointed out by myself and others, in the 
granitoid gneiss the foliation becomes perpendicular, or nearly so.* 

Furthermore, in all conglomeritic rocks, foliation, and, in general, 
even cleavage, changes the outlines of the inlying pebbles, elongating 
them more or less. I could point out in the county Donegal granite 
pebbles, adjoining an upthrust place, that have been elongated to an 
extraordinary extent; while in the layers immediately above, the 
pebbles are in their normal state. Wyley and Haughton long since 


1'The Great Rock, Arklow, county Wicklow, is one of these puzzles. Of it 
_ there are in existence maps by Oldham, Smythe (?), Jukes, Du Noyer, and myself, in 
_ none of which is the mapping the same; while 1 in some of them the rock classifi- 
| cation is most different. 
| 2Tn fact, in ees in the Co. Wicklow it is self-evident that some of these 
| “Contact gneisses’? were originally ‘* Baked rocks.”’ 
| 3 From my own experience, and from the writings of others, I at one time 
considered this to be an unexceptional rule; but recently in the Malin promontory, 
| Innishowen, Oo. Donegal, I have found granitic gneiss in which the foliation is 
nearly horizontal. 


Bene? 
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pointed out the elongation of pebbles and fossils due to cleavage in the 
Carboniferous rocks in the county Cork. 

In all coarse fragmentary accumulations, from the Cambrian and 
older conglomerates, up to the drift forming at the present day, it is 
found that fine argillaceous or arenaceous sediment has a tendency to 
curl round any inlying blocks or fragments. If, therefore, in any such 
accumulations there was a subsequent metamorphism, the foliation 
induced by the primary structure would be similarly curled. But of 
course any subsequent shearing would more or less elongate the origi- 
nal curling or spheroidal structure. 

That the statements above abstracted from Dr. Geikie’s paper are 
erroneous in connexion with the county Galway will hereafter be 
shown; but previous to doing so it is expedient to give a résumé of 
what we learned in Scotland. 

During our stay in Sutherland we saw some undoubted valuable 
discoveries; but at the same time we were asked to believe statements 
for which no proofs could be shown. 

We were asked to believe that the pre-Cambrian schists, ealled by 
them ‘‘ Old Boy,” were originally massive intrudes of diorite or allied 
rocks; and that their present apparent stratification is solely due to 
reconstruction ; that is, attenuation caused by shearing, which tore up 
the masses of igneous rocks, and left the materials in their present 
apparent stratified order. No positive proofsin favour of their assertions 
were, however, forthcoming; on the contrary, all the facts we could 
be shown were calculated to prove that the assertions were wrong. 

In the ‘Old Boy” there are the masses and courses of hornblende 
rock (Maculloch—but called by them by some new name) said to be the 
untorn-up portions. These, however, graduate into nodular and schis- 
tose varieties, which, as already demonstrated, suggest that this tearing 
up is more imaginary than real; the masses and their adjuncts having 
similar relations to one another as those of the whinstones and their 
adjuncts of Ordovician age in the counties of Wicklow and Wexford, 
where the rocks have been subjected to very little alteration from 
either shearing or molecular change. 

These advocates of the origin of their ‘‘Old Boy” would like to 
ignore the facts that in the different areas there are considerable tracts 
that are highly quartzitic (mcaceous or gneissose quartzite) and others 
that are very felspathic ( felsdtite and micaceous felsitite) rocks that by no 
process of shearing, or by no molecular, or by no chemical change, 
could be reconstructed whinstone. These difficulties, however, they 
tried to get over by. saying that, associated with the original masses of 
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whinstone, there were felstones and quartz rocks ; but curiously, al- 
though they can show you the so-called ‘‘ untorn-up whinstone,” they 
never could show the untorn-up felstones or quartz rocks. 

In the Sutherland, Ross, and Cromarty ‘‘ Old Boy,” similarly as in 
all other tracts of metamorphosed rocks that I have examined, in the 


Old and New World, there are metamorphosed dykes more or less 


transverse and crossing the general structure (stratification ?) of the 
County Rocks. Invariably the foliation in these dykes has strikes and 
dips quite distinct to those of the associated rocks. This to me is a 
simple phenomenon, because, as pointed out years ago by David Forbes, 
foliation is induced by the most prominent original structural planes. 
Here, therefore, we have in the County Rocks the foliation induced by 
the most prominent original structure, let it be cleavage, lamination, &c. ; 
while, in the dykes, it was induced by their most prominent structure, 
which, in general, is more or less parallel to the walls of the dykes. 
Such simple explanation, will not, however, be allowed by ‘‘the 
sh earers,’’ as they insist that the foliation in the County Rock is due 
to a shearing force coming in one direction, while the foliation in the 
dykes is due to a subsequently shearing foree coming in another direc- 
tion; but they fail to explain how the latter force confined itself solely 
to the dykes, the walls of which are still intact. 

Before making such sweeping assertions they should visit such 
regions as that of Lake St. John, Eastern Quebec, or even the Lough 
Conn district, N. HE. Mayo, Ireland. In both these widely-separated 
places the latest foliation seems to be in the main due to shearing. 
And its strike, let it be in granitic rocks, in hornblende rocks, or in 
schist or gneiss, is always in one direction, although its dip in places 
may slightly vary. In contradiction to the general theory of ‘the 
shearers,’’ it may be pointed out that in these excessively altered rocks, 
some of the leaves in the Norians of St. John’s being over 3 feet long, 


| _ the boundaries of the intrudes have been very little distorted. In the 


St. John’s district it is quite easy to trace the boundary of the Norian 
and the dykes from it; while in the Lough Conn district, Co. Mayo, 
the boundaries of the granite courses in the gneiss and the boundaries 
of the masses of hornblendite that occur as inliers in the granite, are 
neurly intact, they only being a little serrated. 


‘In the granite north of Galway Bay there are some dykes of a rock that must 
be called « typical schist.’” The walls of these dykes are regular and well-defined. 
On the other hand, in the rocks of the Letterkenny district, county Donegal, which 
are only sub-metamorphic, shearing has played queer prenlts, diawing out tongues 
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A primary and universal shearing is not found in the normal ‘‘Old 
Boy”’ of Sutherland, Ross, and Cromarty; for in the space of a few 
yards the direction of the strike may change two or more times, while 
the dip is so variable that to me it appeared that the foliation could 
not have been generated by a shearing force coming in one direction, 
as is stated; but that it was induced by previous structures. If so, 
each change in the direction of the strikes and dips suggests different ortgi- 
nal beds of rocks, and not an uniform origin, due to the tearing up of a 
mass of intruded rock. : 

From what I have learned elsewhere, in metamorphic and sub- 
metamorphic territories, [ am convinced that the general metamorphics 
of the ‘‘Old Boy” of Sutherland, Ross, and Cromarty, took place at 
one and the same time ; that is, that the general metamorphosis of the 
County Rocks and of the associated dykes was simultaneous ; the 
foliation in the first being induced by their different prominent 
structures, and those in the dykes by theirs. This seems to be 
ocularly proved, especially in the latter, where the foliation has all 
the variations that will be found in the structure of unaltered dykes. 
As to the County Rocks, I will not hereafter be surprised to hear that 
on the surface of some of the quartzites elongated ripple-marks will 
be found, as in my hurried visit I saw marks very like such. 

We were also shown dykes that are of greater or less width when 
crossing the County Rocks, but that lessen considerably in the fault 
lines (upthrusts) ; this lessening being said to be due to their being 
drawn out by the thrusting along the faults. Possibly this may 
be the case ; but as a general rule, dykes crossing strata are better 
developed than when running along it, or along lines of fault. This 
can be seen in connexion with the dolorite dykes in the Carbo- 
niferous slate of county Cork, and the dolorite dykes in the metamorphic 
and granitic rocks of Galway, Mayo, Donegal, &c., their make being 
very similar to that of a metalliferous vein, which are usually well- 
developed lodes when crossing the County Rocks, while they may be 
mere leads when the veins take to follow the bedding. 

In connexion with the dykes, it may be mentioned that we were 
shown ‘‘whin sills’’ that were said to be ‘‘ undoubted intrusive sheets.” 
Curiously, however, each had its own special geological horizon; and 


of shale, sandstone, and limestone, so that now the different classes of rock, although 
very little altered, are very conspicuously interlaced—sometimes this is on a large 
scale; on a small scale it can be seen in a limestone quarry at Kiltoy, N. E. of 
Letterkenny. 
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no matter where you went, if you came to any particular horizon, 
there also was the ‘‘whin sill.” In places we were shown that they 
crossed the strata ; but this must occur with all contemporaneous sheets ; 
as it is nearly unnecessary to point out that a rock coming up from 
below must cut across all rocks below its geological horizon. None of 
these sheets, however, cut up into the strata above ther horizons. 

In support of their assertions in connexion with their ‘‘ Old Boy,” 
‘‘the shearers” pin their faith very much on the peculiar ‘‘ Moine 
or Eastern schists.’”? These schists undoubtedly are most remarkable 
rocks, but in connexion with them we were asked to believe far more 
than could be proved. The ‘‘ Moine schists”’ are said to be attenuated 
or torn-up ‘‘Old Boy,” ‘‘ Torridon sandstone,” ‘‘ Pipe quartzite,”’ and 
‘* Durness limestone.”’ 

We were shown the ‘‘Old Boy”’ passing into these schists; we 
were also shown the basal bed of the Torridon sandstone passing into a 
rock very similar. This locality is worthy of special notice. The basal 
conglomerate lies on the ‘‘ Old Boy,”’ and both are changed into rocks 
that might be called ‘‘Moine schists.” But the tearing up is not what 
ought to be expected, as the boundary between the rocks of the two distinct 
perrods is nearly intact, only being a little serrated. Considerable por- 
tions of the Moine schist are quartzose rock, that possibly may be 
attenuated pipe quartzite, while we were also shown the Durness 
limestone becoming attenuated; but our instructor totally failed to 
show us in the ‘‘ Moine schist” any rocks that could represent the 
torn-up Durness limestone. We were told we could see it in the Loch 
Maree district, but when we went there, we found this supposed torn- 
up Durness limestone to be an intrude of calcareous whinstone. 

Connemara District.—From the already given quotation from the 
Paper of Dr. Geikie, we learn that he and his assistants have 
proved that my conclusions are wrong. As Dr. Geikie refers to an 
area in which, as far as he saw it, all the rocks are metamorphosed, 


_ he is so far safe in saying that there are ‘‘no conglomerates, no sand- 


stone, no shales,” as all that he saw have lost their normal characters. 
This, however, may not be the case with rocks he did not; see fur- 
ther southward, in Goroman and Lettermullen. However, his state- 
ment, that not even any materials that might be supposed to represent 
them also in a metamorphosed condition occurs, is perfectly incorrect. 
His statements as to the metamorphosed fragmentary rocks are quite 
at variance with those of the scientists who have made such rocks 
their special study. Even in Sutherland the altered and attenuated 
Torridon conglomerates have characters in common with those of the 
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Connemara conglomeritic schists and gneiss. Similar metamorphosed 
conglomerates occur in Mayo, Sligo, and Donegal, while Irvmg, Van 
Hise, &c., have described them in various places in the Lake Superior 
regions, especially in the Marquette district, and other places in Wis- 
consin and Michigan. 

The schists, gneiss, and granitic rocks to which the statements 
apply, lie principally in the tract bounded to the north by the road 
from Clifden to Oughterard, and from thence extending southward to 
Galway Bay. A brief epitome of the rocks found therein may be 
given. 

Granitic and schistose rocks herein are found, the first consisting of 
eranites and gneiss. The granites are at least of three distinct types, 
called by me, in previous publications, Galway type, Omey type, and 
Oughterard type. The Oughterard and Omey types are evidently 
newer than the Galway type, with its associated gneissose and schistose 
rocks. As elsewhere demonstrated, the Galway type granite graduates 
into gneiss, and from it into schists, the latter, apparently, merging 
into the unaltered Ordovicians. Northward, in the Letterfrack and 
Kylemore district, there is a fourth type im the lacoliths of the Silurian 
eurites, while still further north, in the barony of Murrisk, county 
Mayo, there is a fifth type (Corvockbrack granite), which is probably 
of Devonian or even Carboniferous age. 

The latter statement, however, cannot be positively asserted, as, 
between the mass of the Connemara schists and the Ordovicians north 
of the Killary valley there is an overlying Silurian basin, under which 
there may possibly be an unconformability. 

The Galway type granite I have also called metamorphic granite, 
as the mass to the south-east, although without any structural planes, 
graduates northward through gneiss into schists, there being no 
hard boundaries, so that you cannot say exactly where you have left 
the granite and got on the gneiss, or where you have left the gneiss 
and got on the schist. This obscurity is specially apparent in con- 
nexion with the small isolated granitic tracts, in the schist area, to the 
southward of Glendalough and adjoining lakes. Westward, however, 
the main mass of the granite has, in general, a hard boundary, this 
being due to intrudes of the Omey type coming up between the granite 
of the Galway type and the schists in the country to the west. 

As elsewhere stated by me, although I could not satisfactorily 
prove it, the metamorphic granite and its adjunct, the granitic gneiss, 
seem in their present characters—as granite and gneiss—to be newer 
than the associated schists. That is, the metamorphic action that 
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altered them into granite and gneiss was in force at a later time 
than the general action that metamorphosed the County Rocks—or in 
other words, there were two periods of metamorphic action, one being 
general, while the later was restricted in its area. In the county Gal- 
way I saw no distinct facts to lead to such a conclusion, but in north- 
east Mayo, where the rocks are very similar, proofs were forthcoming ; 
while, if we go further north into the county Donegal, it can be 
ocularly proved that the granite, with its associated gneiss, is nearer 
than the associated schists.! 

Both in Galway and Donegal, at the southern margins of the 
granite tracts, there is a bedded-like structure ; that is, the granite 
consists of bedded-like masses, each of which has a more or less distinct 
appearance and composition, while northward, in both areas, the 
change from the granite through the gneiss into schists is gradual. 
This is more marked in Donegal than in Galway, as in the first the 
area 1s divided into two, by the great Glenbeagh fault, northward and 
southward of which this triple system is found.’ 

That the Galway rocks, south of the Clifden and Oughterard road, 
are for the most part metamorphosed sedimentary rocks appears to me 
self-evident. The reasons for this assertion will first be given, and 
subsequently I will reiterate my former reason for supposing that they 
are younger than the rocks of the Bennabeola (Zwelve Pins.) 

'To the extreme north of the area now under discussion in the neigh- 
bourhoodof thelakes (Ballynahinch, &c.), of the Clifden and Oughterard 
valley, there is a limestone and schist series in which are subordinate 


_ quartzite. This series occurs in all the different sections, and can be 


traced for miles, although shoved northward and southward by nume- 
rous faults. It is scarcely possible to believe that this constant 
relation of one bed to another could be due to anything but original 


deposition. No attenuation due to shearing could give similar results ; 


no process of shearing, even if aided by molecular changes, could have 


1 In Donegal, as in Galway, the granites are of different ages. ‘There is the 
granite, the adjunct of the granitic gneiss—two distinct granites newer than the 
gneiss, but pre-Ordovician; and a post-Ordovician granite, much newer than the 
others ; as the veins and elvans from it, in the Dunfanaghy district, are newer than 
the upthrusting and other faults of that area. 

2 Similarly, in S.E. Wexford, we find in the Saltees, bedded-like granite, while 
to the northward, at Carnsore, the granite graduating into granite gneiss, and the 
latter into schists. These Wexford rocks, as I have previously pointed out, are 


| probably pre-Cambrian ; that is, they represent one of the groups belonging to the 
_ Algonkians of the United States American Survey. 
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separated, out of an original mass of igneous matter, all the different 
constituents, and placed each as they are now found in regular order 
for miles. Shearing in combination with its adjuncts might have 
separated the constituents; but if so, they would occur in spots, but 
not in continuous beds miles in length. On the other hand, if the 
argillaceous, calcareous, and arenaceous matter were successively accu- 
mulated, and afterwards metamorphosed, we should find successive 
strata like those in this series of beds. 

The similarity of the order in the different sections is the more 
conclusive when we take into consideration that the continuation of 
the original beds has received rough treatment, they having been 
broken and shoved about by heaves, upthrusts, and other faults. 

The present structures in the metamorphic limestones seem also to 
suggest to me that originally they were ordinary accumulations.! In 
many limestones there are both cherty and shaly layers, while 
disseminated in all limestones there are impurities in a greater or less 
degree. These impurities, when the rock is metamorphosed, must be 
concentrated along the lines of foliation. The structures in limestones 
have characters of their own, evidently due to chemical and molecular 
changes that began from the time the rocks began to accumulate. This 
is evident if we study artificial limestone, such as the plaster on a wall, 
or a dead barrel or sack of cement that has been allowed to spoil and 
become stone. To the structure in old plaster my attention was first 
called by Mr. A. B. Wynne, who pointed out that when it was exposed 
to atmospheric influences, and had weathered, it had characters similar 
to limestone. In it were lines like bedding, indicating the top and 
bottom of each course put on by the plasterer, a spheroidal structure 
due to the plasterer working hisimplement round and round, opposite 
to where he stood, while to the right and left there were inverted 
curves in different directions, due to pushing the implement in opposite 
ways, and then drawing it back again. These different motions must 
have more or less separated, imperceptibly, the constituents of the 
mortar, the lines of separation afterwards being better developed by 
molecular and chemical changes. 

A study of dead cement, whether in barrels or sacks, if followed 
from the filling to the time it spoiled, is very instructive. The barrels 
or sacks may have been filled with the shovel, or by a continuous sup- 
ply from a shoot. But in either case, after each is filled, it is shaken 


1 T do not exactly conceive how, on the shearing hypothesis, one wonld account 
for limestone beds in the torn-up eruptive rocks. 


| 
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up to consolidate the materials; while subsequently, during carriage, 
the materials are again shaken. Usually during the erection of any 
large structure some barrels and sacks of cement are ‘‘spoiled’”’; that 
is, become stone, and under such circumstances in them are developed 
structures similar to those found in limestones. In a barrel filled with 
the shovel there are layers, in each of which there are more or less 
oblique and spheroidal structures, due to the shakings; and in all is 
an irregular cleavage due to shrinkage. Sacked cement has in general 
only a spheroidal structure, with lines that seem to be incipient 
cleavage. 

In many ordinary limestones, but invariably in metamorphosed 
limestones, there are similar structures ; but in the latter usually they 
are much modified on account of the vicissitudes the rock has under- 
gone. In the natural limestones there are also the silicious and argil- 
laceous layer and parting of the original accumulation; but in old 
plaster and dead cement any partings, or traces of partings, must be 
due to the leaching out of the non-limy materials. 

Such irregular structures in the metamorphic limestones are claimed 
to be the result of shearing and upthrusting. Why so I cannot con- 
ceive, when similar structures are conspicuous in unsheared rocks. In 
the metamorphosed rocks, however, such structures ought to be much 


_ more conspicuous, as leaching out and other molecular changes, neces- 
_ sarily, would considerably augment and develop them. Upthrusting 
_ would tend to make the contortions more prominent, while the shear- 
ing in places would break up the continuity of the layers and parting, 


leaving the remains scattered about in the limestone. The latter 
often have an appearance like inlying pebbles of chert and mica 
schist ; for which, by some observers, they have been mistaken. There 


_ are also the nodules and lentils of endogenous granite, that have been 


said to be inlying pebbles by some; and by others, portions of veins 
broken up by shearing. They, however, never were either, having all 
the characters of pegmatite or endogenous granites. 

The above structures are more or less conspicuous in the meta- 


morphic limestones south of the Clifden and Oughterard road, while 


a little north of that road, about a mile and a-half north-east of 
Clifden, near Lough Cashleen, in very slightly altered limestones, 


there are layers and nodules of chert similar to those found in ordinary 


Silurian and Ordovician limestone. 


_ The well-known Connemara serpentines (ophiolites and ophical- 
_evtes, &c.), all of which occur in the country north of the Clifden and 
Oughterard valley, are stated to have originally been pickrites, or an 
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allied rock. Possibly this may be correct; but if so, there have been 
very complicated changes, as the original eruptive sheets first became 
dolomites and dolomitic limestones, prior to changing into the ‘‘ Con- 
nemara serpentines.”’ This last change can be ocularly proved in 
different places, but especially in the Lisoughter marble quarries. 

The tracts and courses of diorite and hornblende rock associated 
with the limestone of the Clifden and Oughterard valley, but more 
largely developed in the schist of the country to the southward, are 
stated to be the untorn-up portions of the igneous rocks that originally 
occupied the entire area; they having escaped the shearing and. 
attenuating that tore up and reconstructed the associated rocks. The 
improbability, if not the impossibility, of such a change, has already 
been considered (ante, p. 710). 

The rocks of the Bennabeola and adjoining ranges were considered 
by me (as stated in previous publications) to be the oldest rocks in the 
region. The recent researches of the American geologists in the 
metamorphic rocks of the Lake Superior district have, however, illus- 
trated how easy, in metamorphosed and disturbed regions, unconfor- 
mabilities may be passed over; and how masses of strata, belonging to 
quite distinct periods of time, may be classed together as portions of 
one series. 

It is therefore quite possible that my determination as to the clas- 
sification and age of the Connemara rocks may be incorrect, as under 
the Silurian basin of Killery Bay there may be an unconformability, 
the rocks to the northward being younger than those to the south- 
ward ;! also the Conga lake conglomerate may also indicate a second 
unconformability, now not very conspicuous on account of the evident 
inverted folding. The Conga Lough conglomerate may, however, pos- 
sibly be, as I formerly supposed, the equivalent of the pebbly ques 
north of Erriff, county Mayo. 

Nevertheless, there are still reasons for supposing that my original 
classification may possibly still be correct. Because, as shown in the 
original Paper, read before the Academy, if we take the rocks of the 
Bennabeola, as the lowest in the sequence, and go northward to Clew 
Bay, county Mayo, eastward to Loughs Mask and Corrib, and south- 


1 The black graptolitic shales of the Owenbrin valley are remarkable, nothing 
like them being found in the adjoining portion of Co. Mayo. ‘The black schists, 
however, immediately in the neighbourhood of Galway town, and the black horn- 
stone of Gorumna Island, north of Galway Bay, are, however, rocks that originally 
might have been black graptolitic shales. 


a 


Kinanan—tillary Bay and Shieve Partry Silurian Basin. 723 


| ward to Galway Bay, we find northward, eastward, and southward, 
_ aremarkable similarity in the order and characters of the successive 
_ groups of strata. 


‘One thing, however, appears self-evident, which is, that the 


 “ Tough Conga conglomerate’’ belongs to a more recent age than the rocks 


of the Bennabeola range, as fragments of the latter rocks occur in the 
conglomerate. 
As the metamorphic rocks of West Galway are of uncertain age, I 


_ would suggest that hereafter they ke referred to as Connemarians, 
_ being so well developed in that region; and that the rocks of the 
| Sheve Patrick District, south of Clew Bay, should similarly be named 
_ after the territory, and be called Umattans. 


The Connemarians, in lithological characters and grouping, are 


very similar to the metamorphic series of Perthshire, Scotland. I, 
however, now put very little faith in lithological characters, as they 
| have been proved valueless in the Lake Superior district ; also in the 


county Donegal. Groups, however, may be of more value; yet, at 


| the same time they are not positive proofs. The very peculiar fine 
_ conglomerate, or pebbly grits (near Knappagh, five miles south-west 
_ of Westport), in connexion with the Erriff valley quartzose grits, 
_have no counterpart in the Connemarian, except that possibly, as 
| just mentioned, they may be the equivalents of the Lough Conga beds. 
_ But the pebbly beds in the hill immediately south of Westport are in 
_ aspect identical with the Mullaghsawnites of Donegal. These here 
_ he above the serpentine range, while to the west, apparently below the 
_ serpentine range, are pebbly rocks, but more of the nature of a typical 
_ conglomerate. As in Donegal, Tipperary, Clare, and Perthshire, the 
| Mullaghsawnites are found on slightly different geological horizons; I 


would therefore suggest that the pebbly sandstones in the hill south 


_of Westport, and the conglomerate in the Croagh Patrick range, may 


possibly be related one to another, more especially as the serpentine 
was originally a trappean overflow. 


[ Sommary. 
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SUMMARY. 


Creggaunbaun and the Killary or Slieve Partry Silurian Basins. 


The statements in reference to these rocks are :— 


Ist. All the rocks between the Killary and Clew Bay, county . 
Mayo, belong to the Silurians. My Unmalians(Croagh Patrick and 
Doolough series) being sheared Silurians, and consequently that my 
boundaries are myths. 

2nd. The green slates in small exposures to the north of the Killary 
and in the Rossroe promontory are also Silurians. 

3rd. The fossil evidence proving that the Umalans are equivalent 
to the Ordovicians is valueless, as the fossils have been wrongly 
determined. 

4th. The gneiss and schist north of Kilbride Bay, Lough Mask, are 
only a sheared portion of the fossiliferous Silurians to the northward. 


My replies are :— 

1. The Creggaunbaun series can be distinctly seen lying uncon- 
formably across the upturned Umalians in different places ; while the 
Silurians between Lough Mask to the east and the Atlantic to the 
west, in various places in connexion with their northern boundary, 
strike more or less obliquely to the Umalans ; they all dipping south- 
ward at low angles, while the Umalians are from vertical to rolling at 
low angles; also the basal conglomerates and pebbly grits contain 
more or less débris of the rocks in the country to the northward ; also 
the traps and faults so numerous in the Umalians, although they come 
up to the northern boundary of the Silurian basin, never enter it. 

2. The green slates in the small patches north of the Killary, stand 
at high angles, while the overlying Silurian dip north at low angles. 
The green slates in the Rossroe promontory are evidently brought into 
their present position by a down-throw, to the northward, fault, as 
can easily be proved if this fault is traced eastward into Slieve 
Partry. 

3. The age of the Umalian fossils was determined by such authori- 
ties as Harkness, W. King, and W. H. Baily, after years of study of 
the Ordovician types, of not only Ireland, but of the world. 

4. The gneiss and schist north of Kilbride Bay is brought into its 
present position by a fault, probably an upthrust. The fossiliferous 
rocks to the northward are largely made up of their dédris ; also this 
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tract is evidently a detached portion of the gneiss and schist to the 
south of the bay, and the latter evidently is covered unconformably 
by the Silurian. 

In connexion with the metamorphic rocks of Connemara (north- 
west Galway), the statements of Dr. A. Geikie are ‘‘ not proven.” 

The rugged aspect which is intimated as to be solely characteristic 
of the “‘ most ancient regions of the world,” is not so. It also occurs 
nearly invariably in all regions of metamorphic ingenite rocks, no 
matter what was their original age; while, even in Ireland, and more 
so in America, there are regions in unmetamorphosed rocks that have 
very similar aspects. As to the ‘‘ most ancient regions of the world,” 
one is, probably, the Laurentian Hills, which are tame compared with 
some of the areas in the Huronians and the Ontarians. 

The Connemarians were not ‘‘ most carefully examined,’’ as the 
_ most important places were not visited. 
The statement that there are no proofs of the metamorphism of 
_ older accumulation in Connemara is misleading. 
| In the conglomeritic gneiss and schist of the area south of the 
_ Clifden and Oughterard road, there are indisputable proofs that the 
rocks originally were accumulations derived from the denudation of older 
| strata. 
| The subordinate quartzites in the schists of this tract were evidently 
_ originally sandstones; in some places even the original fragments are 
| intact. 
| In the same area some of the argillaceous rocks, especially in the 
_ archipelago north of Galway Bay, retain in a great measure their 
_ original sedimentary characters. 
| In one place a little north of the Clifden road the limestone is 
| scarcely changed, it containing the original chert layer and nodules. 
There are good reasons for supposing that my original classification 
of the groups of these metamorphic rocks is correct, because north- 
ward, eastward, and southward, from the Bennabeola range of hills, 
are found successively very similar groups of strata. 
| On the other hand, however, the recent American work in the 
_ Lake Superior region has illustrated how deceptive may be the most 
careful grouping of metamorphic strata in an entangled area. It is 
_ thus expedient now not to be too positive. Indeed, it is possible that 
_ there may be a concealed unconformability under the Killary Silurian 
_ basin, while the Lough Conga conglomeritic zone may point to a 
second. The Umalians, however, by their fossils, are proved to be 
| the equivalents of the Ordovicians, while the Lough Conga conglo- 
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merate must be of much later age than the Bennabeola rocks, as 
fragments of the latter are found in it.! 

The discoveries of Lapworth and others, in connexion with shear- 
ing and upthrusting, are of the greatest importance, especially to a 
worker in a metamorphosed rock region ; but they must be used within 
their legitimate limits. If, however, as some seem inclined to do, an 
attempt is made to make them override all the more important ad- 
juncts of metamorphism, then it is attaching to them too great an 
importance. 


1 The late Mr. Hardman in his description of similar metamorphosed rocks, 
county Sligo, specially points out that they contain fragments of older rocks. 
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canes 9 


April 9 


April 12 
April 10 


Nov. 30 


Feb. 13 
May 12 


Feb. 14 
Feb. 8 
Jan. 10 
April 9 


Feb. 9 
Jan. 13 


June 8 
April 14 
Jan. 14 
April 9 
June 25 
June 25 


May 12 


List of Members. 17 


eNstoney, | bindon B.. > MEA. LD. Cle Fk. ReS:, 
14 Hlgin-road, Dublin. 
*§Stoney, George Johnstone, M.A., D.Sc., 
9 Palmerston-park, Upper Rathmines. 
Symons, John. 198 Coltman-street, Hull. 


hs) 


§Tarleton, Francis Alexander, LL.D., F.T.C.D., 
Professor of Natural Philosophy, University of 
Dublin. 24 Upper Leeson-street, Dublin. 

§Tichborne, Charles Roger C., Ph.D., LL.D., F.C.S. 
15 North Great Georgé s-street, Dublin. 

“Tyrrell, George Gerald, Clerk of the Crown, 
Armagh. 30 Upper Pembroke-street, 


Co. 
Dublin. 


Ventry, Right Hon. Dayrolles Blakeney, Baron, 
D.L. Burnham, Dingle, Co. Kerry. 


Walpole, George. 
Dublin. 

Walsh, Most Rev. William J., D.D., Lord Arch- 
bishop of Dublin. Ar chbishop’s House, Drum- 
condra-road, Dublin. 

*Ward, Francis Davis. 
Down. 

*Warren, James W., M.A. 
Dublin. 

*Waitts, Robert George, M.D., E.R.S.L., Albion 
House, Quadrant-road, Canonbury, London, N. 
Westropp, W. H. Stacpoole, L.R.C.8.1L, F.R.G.S.L, 

Lisdoonvarna, Co. Clare. 
*White, John Newsom. Rocklands, Waterford. 
*Whittle, Ewing, M.D., M.R.C.S.E, 1 Parlament- 
terrace, Lwverpool. 
Wigham, John R. 35 Capel-street, Dublin. 
Wilkinson, Thomas. Hnniscorthy, Co. Weaford. 
“Williams, Richard Palmer. 388 Dame-street, Dublin. 
§ Williamson, Benjamin, M.A., F.R.S., F.T.C.D. 
1 Dartmouth-road, Dublin. 
*Wilson, Wesley William, C.E. St. James’s- -gate, 
Dublin. 
*Wilson, William Edward. 
Lidgeworthstown. 
Wood-Martin, Lieutenant-Colonel William Gregory, 


Windsor Lodge, Monkstown, Co. 


Clonaver, Strandtown, Co. 


39 Rutland-square, West, 


Daramona, Streete, 


D.L.  Cleveragh, Sligo. 
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Date of Election. 


1890. May 12 


1857. Aug. 24 


1889. Jan. 14 


List of Members. 


*Woollecombe, Robert Lloyd, M.A., LL.D. (Dublin 
Univ.), LL.D. (Royal Univ.), F.S.S., F.R.S.A. 
(Ireland). 14 Waterloo-road, Dublin. 

*$WricHT, EpwarpD Prrcevat, M.A., M.D. (Dub.), 
M.A. (Oxon.), F.L.8., F.R.C.S.L, Cunningham 
“Medalist, Royal Irish Academy, 1883, Professor 
of Botany and Keeper of the Herbarium ‘University 
of Dublin, SEcRETARY OF THE AcaDEmy. 5 Trinity 
College. 


*Young, Charles Grove, M.D. New Amsterdam, 
Berbice, British Guiana. 
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HONORARY MEMBERS, 


Date of Election. 


1863. June 22) His Royat Hicguness Apert Epwarp, PRINCE OF 


Watss, K.G., K.T., K.P. 


“The PRESIDENT OF THE RoyaL Society, AND Ex-PrEsIDENTS of the same, 
are always considered Honorary Members of the Academy.” —By-Laws, ii., 14. 


1869. Mar. 16 

(Elected Hon. Mem. 
in Sec. of Science 
originally.) 


1832. Nov. 30 

(Hlected Hon. Mem. 
in Sec. of Science 
originally-) 


1874. Mar. 16 
(Hlected Hon. Mem. 
in Sec. of Science 
originally.) 
1873. Mar. 15 
(Elected Hon. Mem. 
in Sec. of Science 
originally.) 


1878. Mar. 16 

(Elected Hon. Mem. 
in Sec. of Science 
originally.) 


Hooker, Sir Joseph Dalton, K.C.S.1, M.D., C.B., 
F.RS., D.C.L., LL.D. Ex-PREesIDENT OF THE 
Roya Socigty. Kew, London, W. 


Airy, Sir George Biddell, K.C.B., D.C.L., LL.D., 
_Ex-PreEsIDENT OF THE Roya Society. Playford, 
near Ipswich. 


Huxley, Thomas Henry, D.C.L., LL.D., M.D., Ex- 
PRESIDENT OF THE Roya Socipty. London. 


Stokes, Sir George Gabriel, Bart., D.C.L., LLD., 
Ex-PRESIDENT OF THE Royat Society. Cambridge. 


Thomson, Sir William, D.C.L., LL.D., PResipENT or 
THE Royau Socirty. Glasgow. 


SECTION OF SCIENCE. 


[Limited to 30 Members, of whom one-half at least must be foreigners.] - 


1873. Mar. 15 
Mar. 16 
Mar. 16 


Mar. 16 


1874. 
1875. 
1869. 
16 


1869, Mar. 


1869. 
1873. 


Mar. 
Mar. 


1883. Mar. 


Bunsen, Robert Wilhelm Ehberard, Hon. 


| Charcot, J. 


Adams, John Couch, LL. D.(Dub.), F.R.S. Cambridge. : 


Berthelot, Marcelin Pierre Eugene, Hon. F.R.S. Paris. 

Bertrand, Joseph Louis Francois, Hon. F.R.S. Parzs. 

Brown-Séquard, Charles Edouard, M.D., LL.D. 
(Cantab.), F.R.S. Paris 

F.RS. 

Heidelberg. 


Carus, J. Victor. 
Cayley, Arthur, 
Cambridge. 


Paris. 


Lewpug. 
DiCaL LiLD (Dub;),) BRS: 
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HONORARY MEMBERS—Oontinued. 
SECTION OF SCIENCE—Continued. 


Date of Election. 


1873. Mar. 15 | Dana, James Dwight, LL.D., Hon. F.R.S. ew : 
Haven, U.S. A. | 

1869. Mar. 16 | Daubrée, Gabriel Auguste, Hon. F.R.S. Paris. 

1876. Mar. 16} DeCandolle, Alphonse, Hon. F.R.S.  Genevu. 


1886. Mar. 16 | Frankland, Edward, M.D., D.C.L., LL.D., F.R.S. 
Reigate, Surrey. 


1876. Mar. 16 | Haeckel, Ernst. Jena. 

1864. Mar. 16) Helmholtz, Hermann Ludwig Ferdinand Von, Hon. 
F.R.S. Berlin. i 

1884, Mar. 15 | Hermite, Charles, Hon. F.R.S. Paris. 

1873. Mar. 15) Hofmann, August Wilhelm Von, F.R.S. Berlin. 
1879. Mar. 16) Huggins, William, D.C.L., LL.D., F.R.S. London. 
1864, Mar. 16 | Hyrtl, Karl Joseph. Veenna. 


1880. Mar. 16 | Marsh, O. C. Mew Haven, U. S. A. 
1889. Mar. 16 | Mendeleeff, Dimitri Ivanovitch. S¢. Petersburg. 


1882. Mar. 16] Newcomb, Simon, Hon. F.R.S. Washington. 
1884. Mar. 16 | Nordenskjold, Baron Adolf Erik de. Stockholm. 


1878. Mar. 16 | Pasteur, Louis, Hon. F.R.S. Paris. 


1886. Mar. 16| Rayleigh, Rt. Hon. John William, Baron, M.A., 
D.C.L., LL.D., F.R.S., Witham, Essex. 


1889. Mar. 16 | Sachs, Julius Von, F.R.S. Wurzburg. 

1885. Mar. 16 | Sylvester, James Joseph, D.C.L, LLD., F-.R.S., 
Oxford. 

1890, Mar. 16 | Turner, Sir William, M.B., LL.D.,F R.S. Zdinburgh. 

1882. Mar. 16| Virchow, Rudolph, Hon. F.R.S. Berlin. 


1885, Mar. 16) Williamson, Alexander William, LL.D., F.R.S., 
Hlaslemere, Surrey. 


(One vacancy.) 
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SECTION OF POLITE LITERATURE & ANTIQUITIES. 


[Limited to 30 Members, of whom one-half at least must be foreigners. | 


Date of Election. 


— 


1888. 
1882. 


1869. 
1882. 
1848. 
1882. 


1891, 
1867. 


1883. 


1880. 
1875. 


1869. 
1889. 
1878. 
1854. 
1869. 
1863. 


1878. 
1873. 


1891. 
1884. 
1876. 
1876. 


1889. 


1867. 
1873. 
1875. 
1876. 


Mar. 
Mar. 


Mar. 
Mar. 
Nov. 
Mar. 


Mar. 
Mar. 


Mar. 


Mar. 
Mar. 


Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 


Mar. 


Mar. 
Mar. 
Mar. 
Mar. 


Mar. 


Mar. 


Mar. 
Mar. 


Mar. 


16 
16 


16 
16 
30 
16 


16 
16 


16 


16 
16 


Anderson, Joseph, LL.D. Edinburgh. 
Ascoh, Graziadio I. Milan. 


Benavides, Don Antonio. Madrid. 

Bond, Kdward Augustus, C.B., LL.D. JZondon. 
Botta, Paul Emile. Paris. 

Brugsch, Pasha, Heinrich. Berlin. 


Delisle, Léopold. Paris. 
De Rossi, Commendatore Giovanni Battista. Rome. 


Evans, John, LL.D., D.C.L., F.R.S., London. 


Fick, F. C. Augustus. Gottingen. 
Franks, Augustus Wollaston, M.A., C.B., F.R.S., 
F.S.A. London, 


Gayangos y Arce, Don Pascual de. London. 
Herbst, Christian Frederick. Copenhagen. 
Kern, H. Leyden. 


Maury, Louis Ferdinand Alfred. Paris. 
Mommsen, Theodor. Serlin. 
Miiller, Max, M.A. Oxford. 


Newton, Sir Charles, K.C.B., D.C.L., F.S.A. 
London. 
Nigra, His Excellency Cavaliere Constantino. St. 


Petersburg. 


Sayce, Rev. Archibald Henry, M.A., LL.D. Oxford. 

Stephens, George. Copenhagen. 

Stokes, Margaret. Dublin. 

Stubbs, Right Rev. William, D.D., LL.D., Lord 
Bishop of Oxford. Oxford. 


Thompson, Edward Maunde, D.C.L, LL.D., F.S.A. 
London. 


Visconti, Barone Commendatore P. E. Rome. 


Westwood, John Obadiah, F.S.A. Oxford. 
Whitney, William Dwight. New Haven, U.S.A. 
Windisch, Ernst. Leipzig. 


(Two vacancies. ) 
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NAMES OF PERSONS TO WHOM THE CUNNINGHAM GoLp MEDALS HAVE 


BEEN AWARDED. 


YEAR. NAME. Name. 

1796 | Wallace, Thomas | Salmon, George 

1800 | Swift, Theophilus Wall, Charles William 
1805 | Preston, William Reeves, William 

1818 | Brinkley, John Lloyd, Humphrey 

1827 | D’Alton, John Malet, Robert 

1830 | Petrie, George | Stokes, Whitley 

1833 | Petrie, George Gilbert, John Thomas 
1834 | Hamilton, Sir Wm. Rowan | Wilde, Sir William R. W. 
1838 | MacCullagh, James : Smith, Aquilla 

1839 | Apjohn, James Casey, John 

1839 | Petrie, George Dowden, Edward 

1843 | Kane, Sir Robert Allman, George James 
1848 | Hamilton, SirWm. Rowan | Archer, Wilham 

1848 | Haughton, Samuel | Ball, Robert Stawell 
1848 | Hincks, Edward Grubb, Howard 

1848 | O’Donovan, John Wright, Edward Perceval 
1851 | Jellett, John Hewitt Birmingham, John 

1858 | Cooper, Edward J. Malet, John Christian 
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PRESIDENTS anp otHeR OFFICERS or tuzt ROYAL 
IRISH ACADEMY, rrom 1785 to 1891. 
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TV.—SECRETARIES OF THE COUNCIL 
V.— LIBRARIANS. 


VI.—SEcRETARIES OF FOREIGN CORRESPONDENCE. 
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APPENDIX. 


PRESIDENTS AND OTHER OFFICERS oF THE Royat IrtsH AcapEmy, 
FROM 1785 To 1891. 


I.—PRESIDENTS. 


Date of Election. 
1785. May 2 | Charlemont, Right Hon. The Harl of, LL.D., 
IMS Osh, 2O Kirwan, Richard, LL.D., F.R.S. (0) 

1812. June 22 Charleville, Right Hon, The Earl of, (c) 

1822. Mar. 16 | Brinkley, Right Rev. John, D.D., F.R.S. (d) 
1835. Nov. 9 Lloyd, Rev. Bartholomew, D.D. (e) 

1837. Dec. 11 Hamilton, Sir William Rowan, LL.D., D.C.L. (/) 
1846. Mar. 16 | Lloyd, Rev. Humphrey, D.D., F.R.S., $.F.T.C.D.(g) 
1851, Mar. 15 Robinson, Rev. Thomas Romney, D.D., LL.D., 
DiC aly Wass (2) 

1856. Mar. 15 | Todd, Rev. James Henthorn, D.D., 8.F.T.C.D. (2) 
1861. Mar. 16 Graves, Very Rev. Charles, D.D., F.R.S.,S.F.T.C.D.(y) 
1866. Mar. 16 Malahide, Right Hon. Lord Talbot de, LL.D., 
F.R.S. (4) 

1869. Nov. 30 | Jellett, Rev. John Hewitt, D.D., S.F.T.C.D. (i) 
1874. Mar. 16 Stokes, William, M.D., LL.D., D.C.L., F.R.S. (m) 
1877. Mar. 16 Kane, Sir Robert, M.D., LL.D., F.R.S. (7) 

1882. Mar. 16 | Ferguson, Sir Samuel, LL.D., Q.C. (0) | 

1886. Nov. 8 | Haughton, Rev. Samuel, M.D., D.C.L., LLD., 
AR Se Sakae eI). 

1891. Mar.16 | Reeves, Right Rev. William, D.D., M.B., LL.D.(p) 


(a) Died, 1799, while President of the Academy. (6) Died, 1812, while Presi- 
dent of the Academy. (c) Died, 1835. (d) Bishop of Cloyne, 1829 ; died, 1835, 
while President of the Academy. (e) Provost of Trinity College, Dublin, 1831 ; 
died, 1837, while President of the Academy. (7) Astronomer Royal for Ireland ; 
died, 1865. (g) Provost of Trinity College, Dublin ; died, 1881. (h) Died 1882. 
(¢) Died, 1869. (7) Dean of the Chapel Royal, Dublin, 1860 ; Bishop of Limerick, 
1866. (k) Died, 1883. (/) Provost of Trinity College, 1881; died, 1888. (m) Died, 
1878. (n) President of Queen’s College, Cork, 1850-1873 ; died, 1890. (0) Died, 
1886, while President of the Academy. (p) Dean of Armagh, 1875; Bishop of 
Down, and Connor, and Dromore, 1886. 


Presidents and other Officers, from 1785 to 1891. 


bo 


II.—TREASURERS. 


Date of Election. 


17 85. May 2 | Conyngham, hight Hon. Wiliam Burton, M.P. (a) 
1796. Nov. 5 | Blaquiere, Colonel James. 

1803. Mar. 16 Shaw, Robert. 

1806. May 12 Guinness, Samuel. 

1806. May 29 | Hill, Colonel Hugh. 

1810. Mar. 16 | Prior, Rev. Thomas, D.D., F.T.C.D. (6) 

1817. Mar. 15 | Brooke, William, M.D. (c) 


1829. July 27 | Orpen, Thomas Herbert, M.D. (d) 
1841. Nov. 30 | Smith, Aquilla, M.D. (ec) 

| 1842. Mar. 16 | Pim, James. (/) 

1844. April 8 | Ball, Robert, LL. D. (9) 


1857. April27 | Carson, Rev. Joseph, D.D., F.T.C.D. (2) 
| 1867. May 27 | Hardinge, William Henry. (2) 

1871. Mar. 16 Garstin, John Ribton, M.A. 

1878. Nov. 30 | Close, Rev. Maxwell Henry, M.A. 


(a) Died, 1796. (b) Vice-Provost of Trinity College, Dublin, 1840 ; died, 1248. 
(ce) Died, 1829. (d) Died, 1846. (e) Died, 1890. (/) Died, 1856. (g) Died, 
1857. (A) Vice-Provost of Trinity College, Dublin, 1890. (7) Died, 1871. 
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III._SECRETARIES OF THE ACADEMY.* 


“DAoGeTeaton. 

1785. May 2 | Perceval, Robert, M.D. (a) 

1789. Mar. 16 Stack, Rev. John, M.A., F.T.C.D. (0) 

1791. June 11 M‘Nevin, William James, M.D. (c) 

1792. Mar. 16 Hall, Rev. George, D. D. (d) 

1794. Mar. 15 Burrowes, Rev. Robert, D.D., F.T.C. D. (¢) 

1796. Mar. 16 Elrington, Rev. Thomas, D.D., F.T.C.D. (f/) 
1802. Mar. 15 Miller, Rev. George, D.D., F.T.C.D. (9) 

1805. Mar. 16 Preston, William. (/) 

1807. Feb. 26 | Davenport, Rev. William, D.D., F.T.C.D. (3) 
1816. Mar. 16 Singer, Rev. Joseph Henderson, D.D., F.T.C.D. (4) 
1842. May 9 | MacCullagh, James, LL.D., F.T.C.D. (/) 

1846. Mar. 16 Todd, Rev. James Henthorn, D.D., F.T.C.D. (mm) 
1856. Mar. 18 | Graves, Rev. Charles, D.D., F.R.S., F.T.C.D. (7) 
1861. Mar.16 | Reeves, Rev. William, M.B., D.D. (0) 

1867. Mar. 16 Sullivan, William, Kirby, Pa.D. (p) 

1874. Mar. 16 Wright, Edward Perceval, M.A., M.D. (q) 

1877. June 25 Ball, Sir Robert Stawell, LL.D., F.R.S. (7) 

1880. June28 | Macalister, Alexander, M.D., F.R.S. (s) 

1883. Nov. 30 


(a) Died, 1839. 


Wright, Edward Perceval, M.A., M.D. (7) 


(b) Died, 1813. (c) Died, 1841. (d) Provost of Trinity 


College, Dublin, 1806; Bishop of Dromore, 1811; died, 1811. (e) Died, 1841. 
(7) Provost of Trinity College, 1811; Bishop of Limerick, 1820; Bishop of Leighlin 
and. Ferns, 1822; died, 1835. (g) Died, 1848. (A) Died, 1807. (2) Died, 1824. 
(k) Bishop of Meath, 1852; died, 1866. (/) Died, 1847. (m) President of the 
Academy 1856-1861; died, 1862. (n) Dean of the Chapel Royal, Dublin, 1860 ; 
Bishop of Limerick, 1866; President of the Academy, 1861-1866. (0) Dean 
of Armagh, 1875; Bishop of Down and Connor, and Dromore, 1886; President 
of the Academy, 1891. (jp) President of Queen’s College, Cork, 1873; died, 1890. 
(q) Professor of Botany, University of Dubln, 1869. (7) Astronomer Royal for 
Ireland. (s) Fellow of St. John’s College, and Professor of Anatomy in the 
University of Cambridge, 1883. 


* By the Charter [enrolled January 28, 1786], Robert Perceval, Doctor of Physic- 
was declared “to be the first and modern Secretary to the Academy.” A resolu- 
tion was passed by the Academy, on November 23, 1799: ‘‘ That there shall be two 
Secretaries of the Royal Irish Academy, who shall attend all meetings of the 
Academy and Council.” See “SECRETARIES OF THE COUNCIL.” 
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IV._SECRETARIES OF THE COUNCIL.* 


Date of Election. 


1800. Mar.15 | Miller, Rev. George, D.D., F.1.C.D. (a) 

1802. Mar.16 | Preston, William. (0) 

1805. Mar.16 | Stephens, Rev. Walter. 

1806. Mar.15 | Davenport, Rev. William, M.A., F.T.C.D. (c) 

1807. Feb. 23 Kyle, Rev. Samuel, D.D., S.F.T.C.D. (d) 

1814. Mar. 16 Singer, Rev. Joseph Henderson, D.D., F.T.C.D.(e) 
1816. Mar. 16 Sadlier, Rev. Franc, D.D., S.F.T.C.D. (7) 

1829. July 27 | MacDonnell, Rev. Richard, D.D., 8.F.T.C.D. (g) 
1838. Mar. 16 Lloyd, Rev. Humphrey, D.D., F.R.S., ECD. (h) 
1840. Mar. 16 MacCullagh, James, ‘eb, 10,, F.T.C.D. (2) 

1842. May 9 Kane, Sir Robert, M.D., F.R.S. (7) 

1846. Mar. 16 Graves) ver. Charles) Oy hycs. PCa) 
1854. Mar. 16 Jellett, Rev. John Hewitt, M.A., F.T.C.D. (0) 
1860. Feb. 13 | Ingram, John Kells, LL.D., F.T.C.D. (m) 

1878. Mar.16 | Atkinson, Robert, LL.D. (7) 


(a) Died, 1848. (0) Died, 1807. (c) Died, 1824. (d) Provost of Trinity College, 
Dublin ; Bishop of Cork, 1831; died, 1848. (ec) Bishop of Meath 1852 ; died, 1866. 
(7) Provost of Trinity College, Dublin, 1837 ; died, 1851. (g) Provost of Trinity 
College, Dublin, 1852; died, 1867. (/) Provost of Trinity College, Dublin, 1867 ; 
President of the Academy, 1846-1851 ; died, 1881. (7) Died, 1847. (j) President 
of Queen’s College, Cork, 1850-1873; President of the Academy, 1877-1882; died, 
1890. (k) Dean of the Chapel Royal, Dublin, 1860; President of the Academy, 
1861-1866; Bishop of Limerick, 1866. (/) Provost of Trinity College, 1881 ; 
President of the Academy, 1869-1874; died, 1888. (m) Regius Professor of Greek, 
University of Dublln, 1866; Librarian, Trinity College, 1879. (n) Professor of 
Sanscrit and Comparative Philology in the University of Dublin, 1871. 


* A resolution was passed by the Academy on November 23, 1799: “That there 
shall be two Secretaries of the Royal Irish Academy, who shall attend all meetings 
of the Academy and Council.” See ‘‘SecruTARIES OF THE ACADEMY.” 
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V.—LIBRARIANS. 


Date of Election. | 


1788, Mar. 15 | Beaufort, Rev. Daniel Augustus, LL.D. (a) 


1791. Mar. 16} Kirwan, Richard, LL.D., F.R.S. (0) 

1800. Mar.15 | Davenport, Rev. William, M.A., F.T.C.D. (c) 
1806. Mar. 14! Stephens, Rev. Walter. 

1808. Dec. 19 Prior, Rev. Thomas, D.D., F.T.C.D.(@) 
1810. Mar. 16| Brooke, William, M.D. (e) 


1817. Mar.16| Robinson, Rev. Thomas Romney. M.A., F.T.C.D., 
E.RS. (f) 


1822. Mar.16 | Drummond, Rev. William Hamilton, D.D. (g) 


1861. Mar. 16 | Gilbert, John Thomas. 

1876. Mar. 16 | Atkinson, Robert, LL.D. (h) 
1878. Mar. 16] Gilbert, John Thomas, F.S. A. 
1887. Mar. 16 | Frazer, William, F.R.C.S.I. 
1888. Mar.16 | Gilbert, John Thomas, F.S.A. 


(a) Died, 1831. (b) President of the Academy, 1799-1812; died, 1812. (ce) 
Died, 1824. (d) Vice-Provost, Trinity College, Dublin, 1846; died, 1843. (e) 
Died, 1829. (/) President of the Academy, 1851-1856 ; died, 1882. (9) Died, 
1865. (A) Professor of Sanscrit and Comparative Philology in the University of 
Dublin, 1871. 
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VI. SECRETARIES OF FOREIGN CORRESPONDENCE. 


Date of Election. 


17 85. May 2 | Ussher, Rev. Henry, D.D., F.T.C.D. (a) 

1790. June 26 Graydon, Rev. George, LL.B. 

Oe Mar: 16 Perceval, Robert, M.D. (6) 

1792. Mar.16 | Graydon, Rev. George, LL.B. 

1803. Mar.16 | Hill, Colonel Hugh. 

1811. Mar. 16 Hill, Colonel Edward. 

1828. Nov. 29 | Betham, Sir William. (c) 

1839. May 27 | MacCullagh, James, LL.D., F.T.C.D. (d) 

1840. Mar. 16 Lloyd, Rev. Humphrey, D.D., F.R.S., F.T.C.D. (e) 
1846. Mar. 16 Butcher. Rev. Samuel, M.A., F.T.C.D. (/) 


1856. Mar. 16 Wilde, William Robert Wills. (7) 
1858. Dec. 13 Butcher, Rev. Samuel, D.D., F.T.C.D. (f) 


1864. Mar.16 | Wilde, Sir William Robert Wills, M.D. (9) 


1874. Mar. 16 | M/‘Donnell, Robert, M.D., F.R.S. (h) 
1875. Mar.16 | Archer, William, F.R.S. (7) 
1879. Mar.15 | O'Reilly, Joseph P., C.K. (4) 


(a) Died, 1790. (6) Secretary of the Academy, 1785-1789 ; died, March, 1839. 
(c) Died, 1853. (d) Died, 1847. (e) Provost of Trinity College, Dublin, 1867 ; 
President of the Academy, 1846-1851 ; died, 1881. (/) Bishop of Meath, 1866 ; 
died, 1876. (g) Died, 1876. (A) Died, 1889. (2) Librarian, National Library of 


Ireland. (k) Professor of Mining and Mineralogy, Royal College of Science for 


Treland. ~ 
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Should any errors or omissions be found in this List, which is revised to 
17th March, 1891, it is requested that notice thereof may be given to the 
Secretary of the Academy. WHe should also be informed of the death of 


any Member. 
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